sp@cenet docvunent yiew . 

HERBICIDAL/INSECTICIDAL COMPOSITION AND HERBICIDAL/ 
INSECTICIDAL METHOD 



Publication number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
^ international: 



- european: 
Application number: 
Priority number(s): 



JP2001151614 
2001-06-05 

REBEIZ CONSTANTIN A ' ^ 

TRUSTEES OF THE UNIV ILLINOIS 

A01N37/32; A01N37/44; A01N43/36; A01N43/40; 
A01N43/42; A01N43/50; A01N43/54; A01N43/713; 
A01N43/76; A01N43/78; A01N43/90; A01N61/00; 
C07D207/16; C07D207/333; C07D207/416; 
C07D209/08; C07D213/22; C07D213/64; C07D213/69 
C07D213/73; C07D213/81; C07D213/85; C07D213/89 
C07D215/18; C07D215/22; 0070215/26; O07D217/26 
C07D231/22; C07D263/32; C07D263/46; C07D277/20 
C07D277/22; C07D277/32; C07D471/04; C07D487/04 
A01N43/90; A01N37/32; A01N37/44; A01N43/34; 
A01N43/48; A01N43/713; A01N43/72; A01N61/00; 
C07D207/00; C07D209/00; C07D213/00; C07D215/00; 
C07D217/00; C07D231/00; C07D263/00; C07D277/00; 
C07D471/00; C07D487/00; (IPC1-7): A01N43/90; 
A01N37/32; A01N43/36 
A01N37/44; A01N61/00 
JP20000226123 20000621 

US19900521119 19900503; US19900615413 19901119 



Also published as: 

W091 16820 (A1) 
EP0527186 (A1) 
JP2003063907 (A) 
EP0527186 (A4) 
EP0527186 (AD) 

more » 



Report a data error here 



Abstract of JP2001151614 
PROBLEM TO BE SOLVED: To provide the 
subject composition combined with &delta - 
aminolevulinic acid which induces the 
photosynthetic accumulation of tetrapyrrole 
effective both herbicidally and insecticidally. 
SOLUTION: This composition is a combination of 
&delta -aminolevulinic acid with at least one kind 
of modulator compound for chlorophyll 
biosynthesis. By administration of this 
composition, plant defoliation/fruit falling is 
promoted and the tetrapyrrole accumulation in 
insect bodies is induced. The other objective 
methods for producing and using this 
composition are provided respectively. 
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4, 7->>^ji^;i/-l , 1 0-:7x-^yboU>^. 

3, 4, 7. S-T^h^^^/l^-l . 10-:7x'^Vh 
u^jy^ 1 0-:7x-^yhnU>^. 

5. 6-S/'^^^l^~l. 1 0->^xr^y^^U>'. 5- 
;<f-;U-l, 1 0-:7x-^>'^o»Jy. 5-r:ha- 
1, 1 0-:7x':^>'bnU V. 4, 7 - S^'^^^l— 1 . 
1 0- y^x^i^bnUy. 4, 7-i>'7x::i;>- 1 . 1 

o-:7x^yhouv. 1, lo-y x.^yvu^)y^ 
A~y^^)V- \ . 1 0-:7x-^v^aU>^. 4, 4' - 

iyy^^)V-2' . 2* - i^'b" U >>;U. 2,2' : 6' , 
2" -x^l^bUi^V. 2.2' -'J^:^>zX (UU>>> 

Sy-2-J^ b^i/t-U^^V. 2, 3-£/bHn^S/U 
Uv^y, 2-b Fa^i^-4-^^/UbUi/'y. V;* 
;^;i^"Xf-U;^. 3 -r 5^-2, 6 -i^'^ b^i^^ U 
HCK 2-:^on-6-;^ h^i^t'Ui^y. 3- 

v'ry-4. e-s/^f-zi/- 2-b Ko^s/bUi/i^. 

i^V^J^^f y^asm. 2-b Fa^i^-3-::^hobU 

i^'v. 2, e--i^:^Y^i^\^^)i^y. i^hy-Jym. 'J 

-2-bU>^VU^hV:t^>'A. >^x-;P2-bUS^VU 
^Y^i^M.. 8-b Fn^£^-5-:=.ho^y UV. 5 
-^na-8-b Ho^>— 7-3-H^y U>'. 5, 
7-i;^xiu-S-\:LYu^y^)y^ 5. 7. 

z:^n^yW.. S/xf';i/3, 4 ~b*y >>>i^';<?;l/?f'^>'l-' 
-b, xf-;U— nf^^'^-h. 2-b 
)V\:')i^y-3-^)V:!iiym. 4-bKo^>'-7-h 
y :7;U^n;<f';W-3-=^y U v;i7;i-7i^'^>'. 

n»JK. 3-bFabnUVg!. b'nUy^. l-^TV 

^y'jy^;P;i^>^. 2- C4- ^;i/T$y) 

- 1 -xf-;UbU>>*— 2-'[4-(>^\X 
f^;l/T5y) -1 -^f-;^b-US^'XT^i.. < 

Axhl^-b. 1 - C;^/;^;^'^^/^^;^) bUv^'X'^A 

5-yxX7i/-2- (4-bUi^V^) 
y'wl-. 1, l-i^'x^7U-2, 2-i^Txx3-S/' 

1, l-s;^x^;^-2, 4->'rxy3->>'K. 
1, 1 ->>"xf-;P-4 . 4-i^Tx>'3— i^K. 1-H 
-rS/yPbUi^'x^^AcJ^nU 2, 4, 6-3 



U v^yp- h;i'xy>^;^:^:t-— i-x-f-zu-s-o 
H-bU>>XT>Ayn5 h\ 4- ( S;^;'<^;Wr ^ ^ ) 
)AVN-7-*o^ 6-xha^yyy. S-xba 

^yyy. 5-xha^yuy. 4, 7-yx'^yba 
yy. 1, 7-:7x'^-ybnyy. ;p<^;U3 -^nn;<? 
;^d<x;l/- L -f-rv" y >^'y- 4 v-^— h . 

(-) -2-^^y-4-^rvyi^>*;i^7i<y^. 5 

- (4-v^xf-;PTsy'<y>''y7'y) n-^ay. 5 
-^oo- 2-;^;u;<7rh<yy>Ty-yi^. 5- (4 
-s^'j^f-yi-r^y^ys^'y i/'y) x>rxy^ 4- 
(4-b:7xx;^y>f ) 2-;><f-/uf^rywi^. 3- 

(4^:^na:7xx;l') -2-xf-;l'-2. 3, 5. 6 
-T'h^bKD^f 5^V [2, \-h'] ^TV'-}V~ 
3 -it ^.3, 3-yxf*/U'^:t;<?;Uj}^Vrxy3«- 

2-T5/-6-7;^:i-a^yy^ry*— /i^. 2 
6->^';^^/^^yy>ry'*-;u. 2- 
(4-r^yr7xx;i/) -6-;^f^;W'<yy>ry*- 

2-ynq£:f-ry--;i^. ( + ) 6-r5y^x>'^ 
ym. 2-T5y-6-xha^yyf-ry*-;^. 2- 
r-b^/p^ry— s^'v^yvu^e 6 . 3, 6- 
y^^;i/^yyf~Ty— 4, 5-s/.^^;u^Ty— 

2- [4- (v^;<^;UT5y) ;^^y;u] -3-x 

f^;l^^yy^Ty'y^A3->>>\ 2-yn^-5-x 

haf-rywp. 2->-ry-6-;^b^i^^yyf-r 
y— x^;!^2-Tay-4--^Ty— ;l-r-bT— 

3- ^'^;p<yy^Tyw^-2-f-:?i-y. 2-4 

-^TY^JiyyJ^y. 2- (4~r^y7xx;l.) - 

6 -^-?-;Kyy^r ywi^. 2-riy-T}i^yT- 
^y) -A-~^TY-)mmmm. 2- 
r^y^yy^Ty-;i^. 2-r 5y-2-f'Tyy 
y. 2- (4-f-Tyy;^) ^yyMS^y-;^. xf* 
)V2- (7t;;^5;i^TSy ) -4-f-Ty-;u^y:t^i^ 
f-ry^b*yT. x,^)V2-T^y-T)vyr 

- (^h^s/^^y) ~4-f-ry->;i/T-bT— 2 

- ( hv^Ji'T^y) -Tjvyr- h^v-^ sy ) 

-4-^Ty-yP»SSlSB!*g. 1 -:7xX;U-3- (2 

-hyryy>f;i^-2-^^JS«) . ry^ Y&^^y 
yh^y. 3, 3* - (4, 4' -b'yxxi/y) bx 
(2, 5->-'yxx;|^-2H-T'b^yy^A^ny 

V) . yviz-T^h^yy^A. 2,3, 5-byyxx 

;^-2H-T-b^yy b\ N- (4->^*;<'^ 

;^rsy-3, 5-i/xba7xx;^) -vi^>f S b\ 
b'y;Ub'y. b5yx-4-bbadr>^-L-rny 

y. r;i/y r-;^^;i/-r;py T-ynbvu-;^^i-'y 

>f N-b Ka:5r£^X^S^y^ ^i^Vl/T-bbT-bir 

- b. N- ( 9-7;^5j-l/X;^;< b^i^>&7l^'Kx/U^^ 

v-) x^s/y-f ^ b. 4-boy >>Vby£^'y. 1- 
[2 - (4-yn^::7xy=^^) xf^;W] bay>>y. 
(S) - (-h) -xf-/!/-2-bnyix'y-~5-;<?;l':K 

^Sfv-W-b. (-) -n^xy. tert-yf-;U4- 
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U-h. trnu ( 1 , 2-a ) ^y^-^Vy. 

-2-U^-;^;^^;^7^<^v'l-'-^. 3-x^;l/-2-^ 
f-;l/-4, 5, 6, 7-T-h5t Ha^ y 1- 

1- (i^*^^;^ray) b-o-yK 1- (2-i^r 
b'n-;i/. S/x^;W2, 4-i^'^^;Ut:n- 

- 2, 4 - v^;^ ^/l^- 3 - bn-;l^. 4- 
^^;l/-2-tr9VU>'-5-^>. 3, A-i^y^Jl' 
-l-:7xX;W-3-f^V'Uy-5-:t>'. rV-f F 
^>rbF^yh^:^. 3, 3' ->^"rnbVP:^^-+^;i^;P 
;i1>r::^>'3->^'F. 3, 3' -i;^';<f-;I^:t^-9-;<^;i/4< 
S^r^y3-yK. 2, 5->^':7xx;^':t^'9-V'-/K 

2-p^;p;«?rhO'V':t^'9-v'-;^. 3-^f';i^-2- 
if^^YV'Jyy. 2-^nn>^>^y*:t^W-/l^. 2 
- (4-b'':7:i:X;M;l^) - 5 - y^xX;^->^-^^fV- 
;^. 2-^yy*:^^'»fV'y>'^> 2, 5-b>^(4-b 

:7x^;W;i^) ^^-^y'-^'i^. 3, 3' ->>*^^S/;i^^ 

^-9-;^?;^dlVrx>^3-S^>\ 3, 3' -i^X.^JUyf^ 

H?-;&;i/.i^>rxv3^$/>\ 2. 5-^^^;^-^^ 
;&rh-i -;^f'/^-f 6-f-:t^-9-yf* 

2, 4, 5-bU:7x::^;M S^V-Zl^. 4. 5- 

ix':7x-;M i/ry>'>'**%. 2-xf- 

2, 2' -S/f-:tb'X (4-ter t-:/^yl/-l 

->f yrobvw-f 5^y-;i^) . ^yi/v-5' -hU 
^^:^yjL-hz.i-hV^j^mi:ymm. i-(2. 4, 

6-hU^yynbV^^>'-tf>'X;U^.::i;l/) 5:^y— 
;K r^ha:7^>'h>f i. l0-:7x'^ 

y hnyy. 4-^f-;u- 1 . lo-^xi^ybou 
y, 5-^-^/^-1. 10-yx^hnUy. 5, 6- 
5/^^;l/-l, 1 0-:7x^ybaUy. 3. 4, 7, 
s-f-h^^^^i^- 1 . lo-yx^buyy. 2, 9 
7->>*yx^;i— 1 , 10-yx^y 
bnyy. 5-^00-1, 1 o-y jii-yhaV yt5 
J:t;f5-xha- 1 . l 0-y x-^y bn^jy:^>^>55r^ 

2, 9->^*yf-;^-4, 7-S/yxx;i/-i . 10-y 
x-^y hnuy 

3. 4, 7, s-7^h5^f-yi— 1, lo-yx-^yb 
nyy. 5-:^no-l, lo-yx^yhnuy. 
5, e-s/y-^/i^-i, 1 o-yx-^y bnuy. 5- 

y^)V-l. 1 O-yx-^y hu»jy. 5-'::=^ha- 



1, 1 o-yx-^y hoy y. 4, 7-^^^-f-;^- 1 , 

1 0-yx-^y^^Uy. 4, 7-i^'7xx;U-l, 1 

0-yx-^yhnuy. i , i o-yx-^ybnyy^ 
i:i/'4-y^;p- 1 , 1 o-y x-^y hou y*^^^i) 

4, 4' ->>*;^^;^-2' , 2' -i^'b!Jv^;l^t3j:l>' 
2,2' : 6' , 2" -ir/^bUi^'y*-^^4Sf*^^S 

[|t>R^4 ] fSyooy >r : 

2, 2' -i^f-:5j-b'*X (byS/yN-:t^fS/H) fcil/^ 

6, 6-S/'^^i^'x3^y®*-/^^:l,Sf*-i?>SiR$ixS 

5-T5y-2-J^h^>'bUS;^y. 2. 3-S/bKc7 
^^r^-bUi^'y. 2-b Kn:3r>'-4-y^;l^bUy'y. 

^ y;&;u.i^.xf-u;u. 3-rsy-2. e-^yh^v- 

bUi/y. HC U 2-^no-6-^h^>'bUi^' 

y. 3-i/ry-4, 6-i/'y-f-;P-2-b Kn^yb 

y^^'y. l^-TijAy^m^. 2-b Kn^f/-3-:^b 

nbus^'y. 2, b^i^buyyi^it^Vh^ 

3aifB«C7)ffl^^^. 

V- 2 - b U v^/l^^ h y i tA'y x 2 - b 

8-bKo^i/'-5-xhn^y yy. 
-bKo:3p5/~7-3^F^y y y. 5, 7-y^no 
-8-bKo^y yyioJ:I/*5, 7, yyn^-8~b 
Ko^y y y*-^^=5:Sgf*-^>SS?$ixl>^ i: ^Jftg^fc-T 

N-^yy;P-N-xr2h-f;i/X3^yr$ KfciU^N 

x^;^2-^^;wxn^:T— xy;i^$yM. 2-b 

Fn^^-— n^yK. yx-^;l/3, 4-byyyy;*7l' 
x^;l/xr3^;t— 2-bKn^>— 

6 -y f-;wby yy- 3 -;<7;P;J<y^t3 J:tX4 -b Ka 
=3f i^- 7 - h y y;l^:toy 3 -^7 y y:^)Vifs^ 

h\ yaby^A3-yF7KS3Jt«3. ^x-^ybyyyt^ 
iiz-^y^'-^yy^ny K*^^5:SSf*^^>StR§*il>c: 
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: 3 -b U ym. bn U ymmv^ l - V 

[ai^^i 2] iS:?an7>f ;^i■^^^>''A^-:5'- 
A^' : 2 - [ 4 - ( >''y-f-;ur 5 y ) ;^f-y;H - 1 -x 

^;l^t°US/:::'>A. 2- [4- ( i^'^ ^/PT 5 7 ) ;:?.f- 

- h-'J i/"-'>i>.^ny h\ 5-7 
xr.;U-2- (4-t°U>'';l^) jf^-^fV-zl'. 1. 1- 
i/x-?-;!.- 2 . 2-v-rxy3->''h\ 1, 1-i^'x^ 
;P-2. 4-£/Txy3->>>\ 1. l-i^'xf-;!/- 
4, 4 -i^r-::/3— i^'K. 1 - b'T-'i^/l'blli^— 
:7aU K— *jfnft, 2, 4, 6-3 Ui^'^P- h^l'Xy 
X/P:!^*- b , 1 -X^;l^- 3 - O H - b U ^7' 
o S H i V4 - ( ^/l^T 5 y ) 7 n = 

IfBIS^^ffl^^^. 

6-— hD^y'Jy. 8-— bc3^yu>-, 5-x 
bn^yjV, 4, 7-7i-^yhaUy*3J:t/fl , 7 

- 7 X -^i^ b o U A,^:?. P*»ii>Stl?$tta ^ i: ■ 

[i»*3ai4] K^ao7'f ;^±-^Bfc^:i^'A^-^- 
*^ : ^^;U3-^'aa:75r;l';Kx;P-L-^ry';i^y- 
4-*;Pd-'^i^l/-h. (-) -2-5!-='ry-4-f-T 
V' 'J >''y^;W^^>'Si3 ( 4 - i^'X^/l^T 5 y 

Cii*3Sl 5] K^no7-< i^'jLU--^- 
5-:?an-2-^;P;?5'7''h-^i^yf-TV-;W. 5 

- {4-=J^^)i'Tiy<y>'v=Jy) v3-y$.y. a 

- (4-b'7iX;l.U>f ) 2-^f-;^f-TV-;l-, 3- 
(4-;5'oa7x— -2-x^;k-2, 3. 5. 6 
-xh7bHo>f 5^^y [2. 1 -b] ^TV-ZU—S 
-Jf?. 3, 3->''x^;i^f-:^;^7;u^v-r-y3-v^ 

2-r5y-6-7;i^:tn'<yy'f-ry— 2- 
Tsy-5, e-i^-xf-yK^yf-ry— ;K 2- (4 
-r5y7ix;p) -e-^f-zi^^^-y^ry-;!^, 2 
-yo^^ry— /t-, ( + ) 6-T5y'<.— i^^i^K, 

2-T5y-6-xbn'<;yyf-Ty-;l^, 2-r-fef- 
;H-ry— zw. '<—>'>y^y-'i^— 6 6, 3. 6-i'';><f- 

zKyy^ry— 4, 5-'>''y^7Pf-Ty— 2 

- [4- {i^'^^;UTSy) X^U/U] -3-x^;U'<. 

^^y^ryu-^^a— 2-yo*-5-xho-f- 
ry-;w, 2-i^Ty-6-^ h^s/^^-y^ry- 

x^;l-2-r 5y-4-f-Ty— /Wr-bx-b, 3 

-^f-;i^>'y^ry-7P- 2-f-^>'s 2-4-^r 



yUi/>-i^:t>', 2- (4-T5y7jaX;|^) -6-^ 

f-zi/^yy^^ry— -'P. 2-T5y-r;u7r- (^h 
^s/'f 5 y ) -'4 -^Ty-;n^®!JS^, 2 -T 5 y 
^yy^Ty-;p, 2-r5y-2-f-ry'j:^, 2- 
( 4 — f-ry u ) < >'y 5 :3^y-/w, x^;p 2 - 

f-7j-77b>T, xf-/l^2-r5y-T;P7r- 

(;^h^>-f sy ) -4-f-ry-;i^rb-r-h, 2 
- (^u^;^Tsy) -nwr- (;^h^i^^5y) 

-4-^Ty-;H^®i^ M^. l-7xr:;l^-3- 

( 2 - h u ry u 2 -^^i^S) Jo j:y^7°y k . 

CifjKill 61 It^-ax^y ^}V'k.^m^-J:x-'u-'^- 
i3^■.^, 3 ' - ( 4 . 4 ' - b'7 X— ) bX ( 2 . 
5->''7x— ;l'-2H-T-h^ yj-^^A^^ai; K) , 
yzl^-T^b^yj'^i^iJit/^, 3, 5-h'J7xX;l. 
-2H— f b^y'D'^^^J'ai; Yii^htsihMti'hWSK^ 

[it*3ai 7] i^^'na7'f;l'^-^^^:i/'A^-:5'- 
^i-. N_ (4_^'^^yt^7>5y-3, 5-i>— h07x 

-vw-f 5 HioJ:t/bU;l^bi^A^^>:5r-g>l¥*^^S 

Cff^Rjai 8] K^?nc77^;i^±^^^S/a.^-^- 
A^': h^>'X-4-bHadfi/— L-roU>-, r/P7 
T-;<^zl'-r;l'7r-ynb';P-X:?>'>-^ 5 N 
-bKa^>'X:J' v>-f SiZ/l^T-fehT-fe-r— N- 

y-f 5 4-bn'Ji^ybU l-[2-(4- 
ya^7xy^i^) xf-/H tfnUi^'i^, (S)- 
( + ) -:z.^iV- l-^^xn''} =Jy -'5 -f])Vifs^^yV— 
hfcit^" (-) -rj^x:x*^/b^-I.SfA-^M!R$ixi>i 

[It*ill 9] iS^nn7>f;l^^-^«^i/'A^-^- 
*5 : t e r t - y^;l^4 - T-fef-;!^- 3 . 5 - i^'^ f-Zl^ 
-2-ea-;l^;^?;U-+:^i'^— baa ( 1 , 2 

-a) =Sfy^-9-Uy, ba— ;P-2-X?;l'4^^;^T/l^7^" 
t F , xf-;l^ 3 , 5 - i^'^ 2 - bo-;!^;^;!^^^^? 

3-x^;W-2-^^;U-4, 5, 6, 7- 
T^h^bHa-f l -^^;W-2-ba-;U;«? 

;l/di>S, 1 2-ba— ;U;<?o^r^>-T;^7-' 

bF\ 1 -7;l^7U;l'bo— 1 - ( i>> ^/l^T 5 
y) ba-;^, 1- (2-i^Ty^^/U) ba-;l/. i^' 
X^/U2. 4-i^'^^;l'ba— ;U-3, 5->^';^;W-+'^ 

v-i/— Ffcii/^^^i-s- ('<.yy7;?;^;^^— - 2, 
4 _ y - 3 _ f n ^> ^ i. ^ StK S ixl> 

i)^ : 4-Mi-f\^-2-h°yYVy-5-:^yiiXU3, 
4 - v'V 1 - 7 X x;W- 3 - b^y U i^- 5 - Ji- 
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[it*:S2 2] m^xiuy >i )V^^m.'^'J:xV-9- 
3, 3' --J^i-}V^^'^:^)VirsyT:z.yB--J 

^W^^^V-)V^ 3-P<'^;U-2-:t^'9-VUi^V 

2-9\^u^yV^^'^V—)V^ 2- (4-b**:7x 

:t^^vvyy. 2, (4-b-':7x-yM;u) 

3,3' -z^^^i^JU:t^'^:^Jl^7iii^T 

-VH-S/K. 3,3' ->>':i:^;l/:^^-9-;*;^;nVr^ 

if: 2-p<;l';&rh>f 5^y*'-;w. 2-;^;^;*^rF- l 
-^^;M5^y'-;w. e-^:^^-^-^^^^^. 2,4, 
5-F U:7x^;i-^ a^V— 4. 5 -i^':7x::^;^^ 
s^vwu. yr yyyyi^^. 2-:l,^}V-a-?^^ 
^yv-fv^ 4, s-s/'i^ry-f s^y-^i^. i 

- {:^iy^Vy:^)V^^:=^)V) ->f ^^yWk. 2, 2' 

- 5^>:tfc:.x ( 4 - 1 e r t 1 --f y To b 
;l/^S^y-/P) . ^fyi/V-5' -hU7^x:7x-h 
i:-^FU^i^^Z.7KWi|^iSj:t/'l- (2, 4, 6-hU 
^ yrobV^^y-b>-X;I/7^r^;^) ^ ^yv—}Vt^^tc 

[ If 24]K^nc?y^ /U^^^^ 1/ - ^ - 

[fl*3S2 5 ] fg^ony ^ /l/^-^^^y^b— 
tf^'. 1, 1 0- y^ai-^y haU 4-;^^;U-l, 1 
0-y s^^yvu^jy. 5~-^i-)\^-l . lO-ys.i' 
FoU>'. 4, 7--J^^)i^-l, lO-yjii-yhu 

vy. 5, e-'J^^)i^-i , 1 o-y x.i-yh^v 
y^ 3, 4, 7, s-xF^^f-^^i^- 1 . lO-yjii- 
haUy. 4, 7->^'7x:::^;l'-4. 1 0~:7x-^>^h 
nUV. 2, 9-i^\;^f-7W-4 , 7 ->>':7xr.;^- 1 , 
1 y haUy. 5-:^ac7-l, 10-:7i 

-^>'hnU>'*3J:I/5--Fo- 1 . 10-:7x'^y^ 

^ l/-^-^'^^'C^?) tfziia-r^yuy^vy 

mi: 1 a^?t{i:^ixl'Uii<^7K;^:7 >r V y-^J^^^^'t 
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^Vi^VPb'^nyyS/'^^nU K—tK^PIi. 
no-l. 1 0-:7x'^vFoU y. l, i -yjcf-;^ 
-4. 4-;'&;U;t;Vr^>'3— S/'F\ 1, l->^'x^;u 
-2. 4->'r::^y3-£/h\ 3 -Xf-;!^^ 2 -^-^yP- 
-4, 5, 6, 7-TF^b Fo>fyKn-4-:^y. 
1.1' ->>*:7x^;l/-4, 4' -b'b''US/::i^Ay7' 
nS 2- (4- (x^f*;ur5y ) y^^U)\^) - 1 
-xf-;ubrUi^-'>JU. 4. 7-i/^^;^-l, 10- 
yx-t-yhnuy. 5, 6 - -^/P- 1 , 10-yx 
^yFayy. 4. 7 ->>*y x::^;!^- 1 , l0-:7x:h 
ybuUy. 2, 2* -i^'tfUi^VU. 2-;'<F^£/-5 
--FobU>>>. 5-^f';^-l. IQ-y^x^Fu 
yy. ;^f';l/b':^nyy£/^nU F7lc^aiB?I. 5-:::iFn 

-1, 1 0-yx-^y Fayy. i, ioyx':^yFn 
yy. ^y (4-b'ii;Pb'y s^'^lt^a) s/^u^-f. 
2, 2' : 6' , 2' -^;i/bys/'y. 4-b'oy>^V 
b^ys/y. 4, 5-v^s^ry-^ ^^V-;k ^:^y^b*' 
yTiDj:i;f4-^^;i— 1 , i 0-:7x^y Foy y*^ 

[11*312 7] mM^^Rcoa-T^yuyvymi:! 

2, 9->''^f^;u-4 , 7-s^'y x~;i/- 1 , lo-y 
x-^yFoyy. 3, 4, 7, s-r-F^^^f-zi^- 1 . 
) 1 o-yx:^y Fny y. lo-yx 
i: ^yFnyy. 5, 6 1 , l0-yx:^y 
i Fnyy. B-^^-^/u-i, 1 o-yx-^y Foy y. 
5-:=^Fn-i, 1 o-yx-^y Foy y. 4. 7->^' 
1 o-:7x-^y Fay y. 4, 7-s/yx 
y 3i;u-i, 1 o-yx-^y Fay y. i, lo-yx-^ 
y Fay y. 4-^^;!/- 1 . lO-yx-^yFay 
y. 4, 4' ~s/;^^;u-2' , 2' -v-'by^/Vu. 

L 2, 2' : 6' , 2" -T-;l^b°y 2, 2' -S/f* 

h ^b'x {by>>*yN-:t^i/F) . 6, e-v^^^rv-'^ 
3 r?f>ys. 5-T^y-2-^F^v'by >>'y. 2. 3 
-i^'b Fa^i/by S/'y. 2 -b Fa^ar^- 4 -y 

F byyy. -^f y;!7;i^;j<-x^y;K 3-rsy-2, 6- 

S i^';^ F^i/'b'y i^'y. HC 1 . 2 -:^aa- 6-;'< F^ 

y\^^)-jy. 3-~yry-A, 6-s/*yf';w-2-b f 
c a^^-eyv-y. 'jyA^y^Mi^. 2-bFa^>' 
h -3-^Fab'ys^'y. 2, 6->^';>f F^xtry i^'y. 
^ i^F^s^v®!. i>-2-b'y ^^'/i^^Fy^^v-A. yx 

:::i;^2~by >>VI/^F^S^A. 8 -b Fa^>— 5 
£ Fa^yyy. 5-^aa-8-b Fa^>'-7~3— 
y F^yyy. 5, 7->^*yaa-8-b Fa^y y y. 
e 5, 7, >>Va^-8-b Fa^^ry y y. N-^y^Vl- 
-N-~u F-f;i-^::?^yT5 F. N-;><f-;U:::^n^y 
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n:3f i^ - 7 - h U yjlyf-xn^^ju- 3 U y:^^Ut^ 

1- ^y^yuy;*/i-^>B^. 2- [4- CJ^ 

^/l/TSy) X^U;H - 1 -x^yl^bUi^'xt^^. 2 
- [4- (S/';><f-;VT5y) -i-;<^;Pb 

;l/T:^ y >^XT>ix- hi/— 1 - (;^;7;^;i^'^i^^f- 
;^) b»J>^-T^A^uU F\ 5-:7i:i;U-2- (4- 
bUS/VP) 1, 1 -i^'x-f-;P-2, 2- 

£/rx^/3->>'F\ 1. l-yx^;U-2, 4-S/r::^ 
>-3--S/'F\ 1, 1 -i/'xf>;I^-4 , 4-S^rx>'3 — 

2, 4, 6-3U >>>p- h;Px>'X;l/7^:t>— F. 1- 
x^;l^-3-OH-bU>^'xT>i^yaS F. 4- ( S^';^ 
f-;ur$y ) :7-'n^ F. 6-xha^yu 

s-xFo^yyy. 5-xFo^yy>^. 4, 7 
-yjL-f-yhaVy. i, 7-yx^yFayy. 
;W3 - ^ an;^?;U;l%'x;u- L -^TV U 4 

d^^5^i/-F. (-) -2-:t^y-4-^ry'u>^v 

;&y!/>Kyg?. 5- (4->>xf^;^T^yOS^*Uv^'>') 

5- (4-i/'^^;^r5y^V£/Ui/'y) o-T 
^xv. 4- (4-b'7xX;UU-^ ) 2-^f-7U^Ty* 
3- (4-^ooyjiX7k) -2-x^;l^-2, 

3. 5, 6-T-F^bFa-f [2, l-b]^T 
>/_;p-3_:t^> 3. 3~>-'x^;l/f-^;«^;P;K>^Tx 

y3_^']<'^ 2-T^y-6-y}U^\=i^yY^rY- 

2-rsy-5, 6-i^\:^f-/l/^>'y>TyWI/. 

2- (4-r$y:7xx;W) -6-;^^;u^>'y'f^Ty 

2- yo^^ry-;u. ( + ) e-r^y^xi/ 
yym. 2-T^y-6-xFo<yy>ry-;^. 2 
-r-bf-yu^ry— s^'/^yv^— 6 6. 3, 6 
->>;^f-;U'<vy''f"Ty'-;^. 4, 5->^'-Xf-;U'f'Ty 

2- [4- (i^'y^yl^TSy) -3- 

xf'^P'^yy'^ryu^^H'-i^'F. 2-y*n^- 5- 
-Fn^ry-;^. 2->'ry-6-;>f F^i^^^^y^^ 
rywi-. x^;^2 - r 5 y - 4 - f-ry— /i^r-bT^- 
F. 3-p<f-;i^O'y>Ty-;i^-2-^:ty. 2-4 
-f-ryui^vs^'^ty. 2- (4-T^yyix;u) - 
6-;>c^;u^vyf-ry-;^. 2-r$y-r;^yT- 
(y F^>-< sy ) -~4-^ry-y^i^^iSKJ^. 2- 
rsy^^y^ry-^K 2-ray-2--f-ryu 
2- (4-^ryu;u) -^yy>f 5 rywi/. x-f- 



;i/2- (;l^;u^;PTay ) 

u—h. -^ry^b'yT. xf-;i/2-r$y-r;uyr 
- (yF^i^^sy) -4-f-ry-;i/T'b-r'-F. 2 
FU^/i^rsy ) -r/i^yr- (yF^i^-^ay) 

-4-^Ty~;UPlS^Kms l-^xXyU-3-(2 

-Furyy-f7i--2-f-^j^«) . ry^ F^:tb^'* 

yF-fy. 3. 3' - (4. 4' -b-yxxi^y) bX 
(2, 5-yyxx;i/-2H-xF^yU^A:;'nU 

F) . y^/u-T^F^yu^A 

2, 3, 5-FyyxX;P-2H-T-F^yU'>A^o 

UF. N- (4-v^y^;i'r$y-3, 5-v^xFny . 
xx/i^) -vix'>f $F. b'U;Pb>. F^yx-4-b 
Fn^v'-L-y'nUy. r/l^y r-y^;l/-T;^y r 
-y'ubvu-xyv-y^f S F. N-b Foari^-x^^^y 
>f Si/'/WT-bFT-trT-— F. N- ( 9 -y;^:tl/x;^y 
F^i/^/l^^^'x;^:^^^-) ^^S^y-^ ^ 4~bi:7U 
s/ybu>>'y. 1 - [2- (4-yn^yxy^^) X 
t=nU>>>. (S) - ( + ) -xf';U-2-bn 
U>^y~5~:f?)U^^^iyU-h. (-) -n-f-xy. t 
e r t-y>;^4-r-b^;l^-3, 5-5/yf^;^-2- 
bQ-;W;*;W7l^*^i/l/— F. bond, 2-a)^y 
^^Uy. bC7-;l/-2-;<r;^;fr^>'T;^'rb F. xf- 
;W3 , 5 - >>'y f*;!/- 2 - bn— y^:^?;^;^^ i/l— F . 

3- X^/l/-2-y^;l^-4 , 5.6, 7-T'F^bF 
n-^yF— 1 -yf'yW-2-ba— ;U;^S;^.-i%>S. 
l-y^;W-2-bn-;^;!&nd<^i/'r;^TbF. 1- 
y/i-y U/i/bn-zi-. l- (i^^^/ur^y) bn- 

1- ( 2-i^Tyyf-;l-) ba-/U. >>'X'f>;U2, 

4- S/yf*;Pbo-;P-3, 5-y:*^;U?K^v'l-— F. 
yf*;^5- (^yy^i^yi-Tj^'x;!/) - 2, 4-i^>^;i/- 
3-bn— 4-yf^;l^-2-b^yuy-5-:t 
y. 3, 4-i^'yf-;i/- 1 -yxx;u-3-b^yi; y 
-5-^y. ry-^ F^:tbF^yF>f y. 3. 3' - 
>>"ynb;^:t^^f;<?/l-^>rxy3— >^>\ 3.3'- 
S/y^;^^^^f;*/l^?i<>'Txy3— s/F. 2, 5->>'y 
xx;l/>fdrHfy'-;l/. 2 -y;P;«^r F<yy:+^'9-y- 

3-y^;l^-2-:t^'9-yU>^Vy. 2-^na^ 
yy^^^yWP. 2- (4-byxX;M;l.) -5- 

7xx;i^-5f=ae'9-y-;i'. 2-<yy:t^^fyuyy. 

2, 5-b*X (4-byxX;W;l') ^:ir-+fy-;U. 
3,3' -s/^^>';i/:t^^;i?/^^>Txy3— 

3, 3' -S/x^;l^:i-^^f;&;^#Vrxy3 — S^^F. 

2, 5-i^'y^/^-^yy:^^"9-y-^^. 2-^j\^Ay 
F^^^V— 2-y;W;&y''F- 1 -y-^^w-^ Sr^y 

— 6-f-^^^fyf-y. 2. 4, 5-FUyxX;U 
>f5^y-/W. 4, 5-v':7xX;M 5^*y-;U. r^T 

yi^y7\<mm. 2-xf-;p-4-yf-;^--f ^^V- 
4, 5-i^vry-< ^^y— ^'i^. i- (y>^f-i-y 

>?.;W7^-;U) ->f 2,2' 

( 4 - 1 e r t -y>;u- 1 ->f y robvu>f 5 ^y- 
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^zj^mi. 1- (2. 4, 

^^^^y, 1. 1 o-7x^>'houy. 4-;^^;^- 
1. 1 o-:7x'^->'hny 5-^f-;^-i, lo- 
y:Li-yhu^)y^ 4. 7->>^^f^yu- l , l0-:7x 
^yhu^)y^ 5, 6-x;^f';^-i. io-:7x'^:x 
hnyy. 3, 4, 7, 8 -f-b 9^-^/1^- 1 . 10- 
yx.±Vn^jy^ 2, 9->^\x^;U-4, 7->''7x^ 
71^-1 . 1 O-^x-fyhoU 5-:^na-l, 1 
0-:7x^>'hoUyfcJ:V'5--bo-l . l0-:7 
^^yhu^)y±-^^j:hm-^mSi^ixh:it'k'mWit 

^-riyuy^')ym^m±fzli±^ti&±cry9uxiy 

^)V-A, 7 --Jy :x.:::^)V-\ . 1 0-:7x'^>'boU 
3, 4, 7. 8-T-h9;^f-;w-i . io-:7x-^ 
yhnUv. 5-^no-l, 1 0 -:7 x-^^^ ho U 

5 , G-i/';^^;^- 1 . lO-yx^VhaUVs 
S-^f-zl^-l, 1 0-:7x-:hy boUV. 5-:::ho 
-1, 1 o-7x-fy boy 4, 7->^';><'^>'l^- 
1, 1 o-:7x-^yhny y. 4, 7-s>:7x-;^~ 
1, 1 o-:7x-^yhnyy. i, io-:7x'^yhn7 
yy. A-:^^)V~i . 1 o-:7x^y bnyy. 4, 

4' -'Jy^^}V-2' , 2' ->>'t-y5/V^. 2, 2' : 
6' . 2" -x;i^eys/y. 2,2' ->^>:tt:*X (b*" 
yS/'yN-^^S^K) . 6, 6->-''f':tS/-=J'^yS. 
5-r^y-2-;< h^^^try i^'y. 2. 3-S^*bFn 

^i^byyy. 2-b Fo^5/'-4-;<f';^by 

try i^y, HCl. 2-:^nn-6-;^b^i/bys^* 

3-f>ry-4, 6->^;^f";l/-2-bHa^S^b 
V'Jy. 2-b Kn^i/-3-^boby 5/y. 2, 6 

-i^'^ h^s/bys^y. i^hy'Jym. 'j-2-\fVi^ 

;^^hy:t^>'A. 7x-;^2-by 
8-b yy. 5-^na-8 

-bb'o^S/-7-3'-K=3f-yy y. 5, 7-i^':^ao 
-8-bKa:3(^y yy. 5, 7, >>Vn^-8-bKn 
^yyy. N-^yS^Vl/-N-::inh>f ;^:::af-yTa 

-•7;wsyg!. 2-b Kn^sz-n^yM. 

S/Xf-;l/3, 4-by S/y5/;^;U^'^>'l/— b. x^/l^ 
-a^^>^-h. 2-bHo^>'-6-^f';uby ^-'y- 
3-;^/l^7j<yB!. 4-bKo^i^-7-hy37;^:to^ 



ffii^. :7x^yhy>^'y> ^;-y=¥^y y^^ny h\ 3- 
bHobuyy®. bnyy^. i->(V^yvy:^^i^ 
jf^ym. 2- [4- (i/';^f";i/r5y) x^y;^] - 1 

-x^/I^by i;^-'!;^. 2- [4- ('J:<^Jl^T^y) 

x^y;p] - 1 -><f-;i/bys/^^ju. ^/i-^yySM 

igTKWia. b'X-N-;^^;^r:?'yi^-'^7A-M/- 
1- (^;!^7i<^i/;^^;^) by i/-r>A^ay H\ 
5-7x:::iy!^-2~ ( 4 -by :t^^yWK 
1, l-i;x^;I/-2, 2-v'r:::.y3->-^b\ 1, 1 
-i;xf-;l/-2. 4-i/T-y3-i^>\ 1, l-i^^x 

4, 4-v'r::^y3--v'>\ 1 - Ff^V/l/by 
-^jU:^oy b— ^Kftil^g. 2, 4, 6-av'Jyp-h 
;l/xyx;P7^;t>-h. l-x^;U-3-OH-by>>x 

^Ayo^H. 4- (s/>cf^;ur bVN-y 
o5f\ 6-::::bo^y y y. 8--ho^yyy. 5 
--hn^yyy..4. 7-:7x-^y hny y. 1, 7 
-:7x'^ybnyy. ;^^;P3-^'no;*;l/;ji'::i;I^-L 
-f-TVy i»-4-;<?;U;i<ar5/P~b. (-)-2~ 

;t^v-4-f-Ty'y i^'y^/^^'yi?. 5- (4-s^x 

^;l/T5y^y>^'yry) a— ^^$y. 5-^00-2 
-^/i/Tj^r b^yy^rywi^. 5- (4~v''^^>'i^r 
ay^yi^ys^y) n—r^^'— y. 4- (4-b:7xx 
;wy>f) 2--X^;Pf-ry-;l'. 3-(4-^oo:7x 
x/l') -2-xf-;l^-2. 3, 5, 6-f-b^bKa>f 
S^V[2, 1 -b] f-Ty-;U-3-^^. 3, 3- 
ixx^;U^:t>5?;^d<i^rxy3->''h\ 2-r^y-6 
-:7;i.7j-n^yyf-Ty-;^. 2-T$y~5, e-iy 

^'j'jV^yV^TV-JV^ 2- ( 4-T$y :7x::::^;W) 

-6-;^^;Kyy^Ty--;^> 2-yn^f-ry- 
;K ( + ) e-rsy^^i^^yK. 2-r5y-6- 

- bn^vyf-ry-;i/. 2-r-fef~;i^^Ty-;^. ^ 
-i^^y^y;l/-6 6. 3, ^-iyy<^)V^yv^rv— 

4, 5-S/;^f-;^-f^Ty'-;i/. 2- [4- (s^\x^ 
/uTsy) xf-y;i/] -3-xf';Kyyf-Tyy 

ry-e-^h^^-^yy^ry-yu. x^;^2-t^ 

y-4-f-Ty— /I^r-fer— b. 3-:<^)V^yV^T 

y_;i^_2-^>rv. 2-4-'^ryy>^>>^*:ty. 2 

- {A~r^jy^^)\^) ~6-y^;Kyyf-ry- 

2-r ^y-T;uyr- (y v^'yA sy ) -4- 
^ry-yuB^MJeesJe. 2 -r ^ y<yy>ry-/^. 
2-T$y-2-^ryy y. 2- (4-'f-ryy;w) 

^yy-f 5 V— /l^. xf*;^2- {ir»)V^}Vr^J) - 

4:-^TY-f\^yv:^^i^u-h. i-ryy^^yr^ x 
^j]^2-Tiy-T)]^yT- (y h^^s^^ ^ y ) -4- 
f-ry-yi^r-bT— b. 2- (hy^/i-rsy) -r;u 
yr- (y b^s/^ sy ) -4-f'ry-;^g^g!SK 
jg. i-:7x-;u-3- (2-byryy-f;i/-2-^ 
^mm) . yy^ K^^b^yh-f y. 3. 3' - 

(4,4' -byx::il^y) b'X (2, 5-£/y.x::^;U 
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2, 3, 5-hU:7x:::;U-2H-T'h5V'y^A^^n? 
i-JlVT-^VT-^^—V^ N- ( 9-7;l':tl-'— 

i/Vt*Uv^>^. 1 - [2- (4-yo^:7xy^>') X 
^yp] t"nU>/>. (S) - ( + ) -xf-;l.-2-bn 
^)-Jy~5-:^)V:^^^zyV-V. (-) -nf-x>'. t 
e r t-7''f-;U4-T-fe^;P-3, 5 - i^';><^;U- 2 - 
b'n— ;l/;fr;U;K^S^lx-h. buu ( 1 , 2-a) 
^^^)y^ bo— ;W-2-;<7;^;J^'^>'T7l^xt h\ xf- 
;l/3, 5->-'y^;^-2-bn— 

3- x^;U-2-;<f-;P-4 , 5, 6, T-T-h^bH 
D^O'H— 1 2-bo— ;l/;^;l^;i^>®. 
1 -;<^;U-2-bn-;l^;<^o;l^*^>'r;UTb 1- 
:7;P:7y;Ub'o-;l^. 1- (v^^f-yl^T^y) bn- 
;K 1- ( 2-v'Tyyf-;l^) bn-;l^. i/x^;^2, 

4- s^'y^;Pbo— ;^~3, 5 -i^'^yi^^i^'^i^i^^ 
^-f;U5- (<W;<?;l-;i^'x;U) - 2, 4-S^><f*;l^- 

5- b-o-yU. 4-^^;P-2-b^VUy-5-:?J- 
3. 4-5/^^/1— l-:7xX;l.-3-b^yU>' 

-5-^^. ry^ Ff-^bH^yh^f y. 3,3'- 

i/'rnbVU:t^'9-;;?;l'7f'i^rxy3->?b\ 3, 3' - 
x^^7W^^^?-;^;i-#*i^T-y3->^*K. 2. 5->>':7 
X xyi^^^^f y'-;w . 2 ~ y r b ^ y yi^j-^-y-y*-- 
3-yf-;^-2-:t^^fy'y>^Vy. 2-^^nn^ 
y^/it^^V—)V^ 2 - ( 4 - b:7 X — ;l^>f ;U ) - 5 - 

yx.::^)v-^^^v-)v. 2 -<yy*^^-9-y'y y y. 

2, 5-b'x (4-b7x^;M;i/) ^t^-^ywi^. 

3, 3' -:y^^i^)Vit^^^)\^^-i^r=:^y3--J\^. 
3, 3' -s;^xf-;!^^^'9-;i?;^*>rxy3->>>\ 

2, 5-i>'y^;^-^yy*:^^"9-y"->'i^^ 2-y;i-;«?r 
h ^ ^ ^'y'-zp. 2 - y r h - 1 - y '^/^-^ ^ 

6-^^^-9-yf-y. 2, 4, 5-hyyx:^;l/ 

Ji^yim^. 2-xf';i.-4-yf';i— a^V- 
;k 4, 5-i/vry-f s^y-^i^. i- (y^^^i^y 

X)V^^::^)V) -AiyV-}V. 2,2' -i^>^bX 
( 4 - t e r t-y^^}V- 1 yrnbvi^>f Si^V- 
}V) . >fy>^y-5' -hU:^X:7x-h-t-bU^i=^ 

^tK^jRu. 1- (2, 4, 6-bu>f yrobvi-^y 
-ir*yx;U7^-;w) >r$ry*-;u. -huy^yh-^y. 
^^^^^y^ 1, 1 o-7x^y bouy. 4-y^;u- 
1, 1 o-:7x'^ybnUy. 5-y^;w-i, 10- 
yx^hoyy. 4, T-v-'yf-yi^- i , lO-yx^ 
ybnuy. 5, 6 -s^'yf-;!^- 1 , 10-yx^yh 



nyy. 3, 4, 7, 8-T^b^yf-;P-i . 10-y 
xT^hoyy. 2, 9->^^y^y^-4. 7-v^yx— ;^ 
-1, 1 o-:7x'^y Nouy. 5-^00-1, 10 
-yx-^y hoy yioj:t/*5-xha- 1 , 10-yx 
i-yVu^J yt-h^j:hmt-hmW.^tih^t^'mWit^ 

0. w&if. ■^SL<r^^'ouy ^)v^^WL^i^:2.\y- 
^-hzt.fz\i^-T^y^y:f'Jym.^\m^tz^i^fl\:^. 
jio^oy y >f jv^-^^^-Jct-V-^-is^x/m'^tc^ 

y'V-i:fttc#Oi>c0^c:KffliK3$:tctgl4$-li:l>SF^Sr 
M^ooy >f;P±'^^S;^i^'jLW^-*^: 2, 9 
-i>'y^;i^-4, 7->^'yxx;i/- 1 , lo-yx^y 
hoyy. 3. 4. 7. s-T-h^y^/i^- 1 , 10- 
yx-?-yhoyy. 5-^^00- 1 , lo-yx-^yh 
oyy. 5 , e-S/yf-yp-i . lo-yx-^yNoy 
y. 5-yf";i--i, 1 o-yx^^y hoy y. 5-x 
ho-i. 1 o-yx-^yhoy y. 4. i~i^^'i-}V 
-1, 1 o-yx-^yhoyy. 4, 7->-'yxx;u- 

1, 1 o-yx-fy hoy y. 1. lo-yx-^yho 
u^^^ 1 , 1 o-yx-:^y^oy y. 4. 
4' -s^'y^;i^-2' . 2' -i/bys^^yi^. 2. 2' : 
6' , 2" -7^;i-by 2,2' ->>*f-:tby (b 

yf/yN-^^i/K) . 6, 6->^>:ti^*::^::7^yS. 

5-r5y-2-y h^v-bys^'y. 2, 3-xbHo 
:3ri/by>>'y. 2-b Fo^>^-4-y^;^by vy. 
>f y^;^;j^'y.^y;i^. 3-r5y-2, e-'J^^v^i^ 
byi/'y. Hci. 2-:J^Da-6-y h^i^by 

y. 3-i/Ty-4, 6->^'y^7U-2-b Ko^rv-b 
yi^'y. >>y*>fy^g^. 2-bKo3r£^-3-xh 

oby>>>. 2, b^s/by v-h^f^'y 

>>-2-byi/;l/^by:t^s^^. yx::i;i/2~b 
yi/Vw^rb^^-A. s-bHD^sz-s-xbo^y y 

y^ 5-yoo-8-b Ka^y-7-3-F^y y 
y, 5, 7->^'r?'oa-8-b Ho^y y y. 5. 7, 

S/yo^-8-bKo^yy y. N-^ys/Vi^-N-x 
rJh>f ;l^::ii?f-yr^ h\ N~y f~;^::^n-f-yr 5 h\ 
x^;U2-yf';ux3^4^— x7;i^ay®. 2-b 
Ko^i^xn^y^. >>*xf-;u3, 4 -by s^'y v^*;L- 
x^;l/xr7^:t>-b. 2-bHo^>— 

e-y^/i^by Sx>-3-*;u;]<yK>. 4-bHo^^' 
-7 - h y y;U':toy'^;^-3-^y y y^;^?t^'^i^. 
i^i-J^J:.yru^Y-ymm. xf'i^^'^AyoSK. r 
ob>>v7A3-yK7K^a*5?i. yx^ybys^-'y. -^-y^* 
-fyy:;^oyb\ 3-bHobnyy^. briyy^. 
i->f y^yyy*;^^J<yg^. 2- [4- (v^yf-;pr 
sy ) x^y;u] -1 -xf-;pby >>'xr>A. 2- [4 
- (S/yf-;wT^y) x^y;u] - 1 -yf-;i^by s/x 
^;i^>^y yms^^K^a^^. b'y.-N-y ^ii^r^ 
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}V) y^^^V—)V^ 1, l-5/'x^;^-2. 
y3->-'b\ 1, l-S/X^/^-2, 4->'r-V3- 
i^'F. 1, 1 -i^'x^;I/-4 , 4 -S/T—yn — h\ 

1- HTS/;l^b>J v^:=^^^^t=7U K--^KW^?3. 2. 4, 
6-r7 y i^^^p- h;VX>'^^^*^^— ^^ l-x-f^/P- 
3-OH~bU>>— '^Ayo^ 4- (y^f^yPTS 

xbu^yuv. 5--bo^yuy. 4, 7-:7x'^ 

ybnUv-. 1. T-^x^^-boUy. ^f-;^3-:?^ 
-b. (-) -2 -:t^y-4-^rvus^'y:*;u^> 

- {A--J:^^)VT^J^yi^^)i^y) o-x>— y. 

- (4-^nn37x:::^;l/) - 2-xf*;l'-2. 3, 5. 

Hn-f ^^v [2, i-b]f*rv-;^- 

3, 3-v^xf>;I^^:t;&/l^?i^'i/Txy3— 
h\ 2-r5y-6-:7;^:ta^yrf^Ty-;u. 2- 
r5y-5. e-i^'^f'/^^vv'^Ty*-^^^ 2- (4 
-rsy^xx;!^) -6--><f';^^yy'f'Ty^;i^. 2 
-ro^^ry-;!^. ( + ) 6-r^y^^>-^v®. 

2- r5y-6-xhn<yy>Ty-;i/. 2-r-fe^ 
;i/f-ryw^. 6. 3, 
/i/^yy'f-ry*-;!^. 4, 5-s^*;^f-;w^rywi/. 2 

- [4- (i^'p«^;pr5y) -3-x^;i/< 
yy'-f ry*u^A3— 2-yo^-5-xha^ 
rywp. 2->^ry-6-;^ h^5^<:^y'^ry- 
;k x^;P2-r5y-4— f-ry'-yi^r-feT—h. 3 
-^f-;^^yy*^Ty'-;^~ 2-f-:ty. 2-4 --f-r 

YV'Jyi^^y^ 2- (4-TSy >^x-;^) -6-;'< 

f-yu^yy'^ry— 2-T5y-T;^:7r- (^h 
sy) -4-^ry-;ustSigK^. 2-T^y 

<yy>ry-;i^. 2-r5 y-2-f-ry*u y. 2- 
{4-f-ryu;i^) ^yy*-f s^yww. xf';i/2- 
(;fv;i^5;uray ) -4-f-ry*-;^i5^U:t^v'i-'- 

( hUf-;i^r5y ) -r)\^yT- h^i^^ sy ) - 
4"^ry'->'^B^^^s^. i-yx^;u-3- (2- 
^'JTy*u>f;l^- 2-f^^JSS) . ry>fK^:tt:^y 

h>fy. 3, 3' - (4, 4' -t:'yx::^l^y) bX 
(2, 5-£/^x^y^-2H-T-b^y'U^-^:J'aU 

. yvu-T-h^y'u^A 
2, 3, 5-hU:7x-yl^-'2H-f'h^y'U'>^:^n 
N- {4-y^^;ursy-3, s-^^'xho:? 



-rutVl^-Xi^^s^y^f 5 N\ N-t Fn^>';^^>'y 
>f SS/VP-r-bbr-br— N- ( 9-:7;P:tl/X;U^ 

>>ybuy'y. 1 - [ 2- (4-yn^>^xy^5/) x 

bnUi^y. ( S) - ( + ) -X'^;^-2-bo 
Viyy-5-:^JU^^^i^\y-h. (-)-r7^xy. t 
e r t-yf-;^4-r-bf-;U-3, 5 2 - 
bn-;^;!7;^jf^^i-'l^-h. bond, 2-a)^y 
^-9-Uy. t'o— ;P-2-;*7^^i<^S/r;^T't: b\ x-^ 
3 . 5 - >^>>« 2 - h . 

3- xf-;^-2-^f-;P-4, 5. 6, 
a^yb-;l/. l 2-bn-;U;<7/U7KyS!. 
1 -^^;^-2-trn-;P;j&o;Jf^£/'T;l"rt b\ 1- 

y)vy^})vy::u—)V^ i f-zwrsy ) ba- 
1- ( 2-i/Tyy^;i/) bo— >>'xf*;P2, 

4- i^'y^;l^ba— ;k-3, 5->^**;l/7K^i^l-— b. 
^^)V5- {^yV:^)Vifs-)V) -2, 4->^;<f-;^- 
3-b'o-;P. 4-y^;^-2-b^y'Uy-5-:t 
y. 3, 4-y^^yu-i-:7xx;w-3-b9y'yy 
-5-5j-y. ry>f bf-:tt b^yb>f y. 3. 3' - 
>>7''ub;l^^^^f;*;^;f^>'rxy3->>b. 3,3'- 
iyy^)V^^^:^}Vir^>'T:=^y^—'JY. 2. 5->'':7 
xXyPvj-arH^-y*— 2 - y^}V:^y''V^>Vyt^^V- 
}V^ 3-y^^)V-2-^^^V^)iyjy. 
yV^^^Y—)V. 2- (4-by xX/M/U-) -5- 

yxx;u->j-^-»fywu. 2-<yy':t^^fy'y y>'. 

2, (4-b:7xX;W;^) ^f^WwU. 

3,3' -5/>s.^>';P:t^'9-;*/^Jf^i^Txy3 — yb. 
3,3' -i^'X'f-y^yt'^'t^^/l-^J^VTxyH — >>*b. 

2, 5-£/"y^;i— ^yy':t^'9-ywi^. 2-^;U;^r 

b >f 5 /l-. 2 -y^JVijy'' b - 1 -f^/U^ ^ 

6-^:t^"^yf-y. 2, 4, 5-bU:7xX;^ 
4, 5-v'':7xx;W 5:$^'y-;k. 
Jl^ymm. 2-x^;^-4-;'<'^;P--f syy- 

4, 5-i^'v'ry-f ^r^^y-^^i/. i- (^i^f^i^v 

->f S^-yWP. 2,2* ->>>^bX 
( 4 - t e r t -yf-;^- 1 -A yrnb/P-^ ^ ^y- 
)V) . ^fys/y-5' -byT^x>^x-bI:^bU^A 
*ai:7joFD^^?J. 1- (2, 4, 6-bU>fyrob;Ky 
^'yx;U;^x;u) ^S^y-yl^. -bn:7^yb-fy. 
^y{^^y^ 1, 1 0-:7x'^y bouy. 4-;^^;u- 
1. 1 o-yx-^ybc7Uy. 5-y^;i— i. lo- 
yx-^boyy. 4, 7->>*;^^;u-i. lo-yx^ 
ybouy. 5, 6-S/';>^f^;^- 1 , lo-yx-t^yb 
ouy. 3, 4, 7, s-T^b^yf-zP- 1 . 10-y 

x-^boUy. 2, 9->''yf-zW-4, 7-i/yxX;U' 

-1. 10-yx^ybaUy. 5-::?^ou-i, 10 
-yx-^ybauy*3j:t;^5-xbo-i , lO-yx 
y b n U y *^ ^ -I) ^StR ^ ftS i: StJRfSS i: -r 
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1. 1 0-:7i'^>'hnU>'. 1. l-i>'xf-;i^-4, 
4-~;&;^:i<>'T:::^VH-5/>\ 1, 1 - i^'x^;P- 2 . 
4-^r>:=.>'3 — >^>\ 3-xf-;U-2-^'^;U-4, 
5, 6. T-T-b^t Ho>f >^Kn-4-:t>'. 1, 
1' -S^':7x^;U-4, 4' -t'b^U i/'—'^AS^Vo^ 

2- (4- (>>><f-;pr sy )'x^U;p) -i-x 

^/PtrU 4. T-i/'^f-^U- 1 , 10-:7x 

-fybaUy. 5, e-'J^^)V-l . 10-:7:ii^y 
boUy. 4, 7 ~i>'7xx;^- 1 . 10-:7x'^Vh 
nUV-. 2, 2' -5/t"U>>VP. 2 -;>< b^i^- 5 
hnfc'Uyy. 5-^f-;P- 1. 10-'7x^ho!J 

1, 1 0-:7x^y bnyy. 1, lO^x-^V-ho'J 

2,2' : 6' , 2' -x^WfU 
4-b'nUi/Vb»J>^>> 4, 

hxivyf)-^^?>mi)-^m9i^tL^^t^mit^^^ 

y >f U y-'^M.^^^'tiyj.U—^—ti^ : ^'^y >^x:hy 

— *SiJf^. 5-^^oo-i, 1 o-:7x-^yhny V. 

1, l->>x^;l^-4, 4-':^)U:i'^yT^ys->^}^. 
1, l->>*x^;U-2, 4-£/r-V3->>>\ 3-x 
f-;^-2-yf-;^-4, 5. 6, T-x b9b Ho>f V 
Kn-4-^V. 1.1' ->^':7x:::^;I^-4, 4' -b 

by >^'r.r>i,s/':7'o^ 2- (4- (i^y^;pr^ 

y)Xf-U;!^) - 1 -xf^yl^bU 4. 
^f-;U-l, 1 0-:7X'^y hoU>^. 5, 6--J^^ 
1 0-:7x-^y^oU>'. 4, 7 ->^':7 jix;i/ 
-1, lo-yx.i-yh^uy. 2. 2' -i^'bu>>* 

2-;><h=3?^>--5-:::.hobUi;^>. 5-;^^;!^- 
1. 1 O-y^x-^yhnUv. yf*;l^b':tnyy>>*^n 
U K7K^a^. 5-~bo-l, 10-7x:^y^^l; 

y. 1, 1 oyx^yhouv. ;KU (4-b'-;i'tru 

S^XT^A) S/^A^-b. 2, 2' : 6' , 2' -X/l^ 

by>>'y. 4-boU5/yb°U>>>. 4. 

>f ^::i^yy\zyTt5Xr/4-:^i-Jl'- 1 , 



1 O-yx^yboy yA^^^SrSgfA^^MtR^iii)^ 

[»«3I3 2] *&s^:^ars>0. iS:^ft{4. 
%^cr>r^)vy < ^jy-^J^^'^^'^'JzLV-^-^ztfz 
lid-T^yv^'} ym^ i a* ?t{±^ixUJi±<7);K;uy 

>f y y-^A^^^^S/'^l^-^-ioitXiS^^r^-vy 
K4<;i/y ^ y y-^A^-^^^v^j-i^-^-*^' : 

y7x;^y boy Vv^X^UTi^yK. ^y^-Vl/b-yj-a^ry 
>-'^oy b— 7Kfti^^. 10-yx^y 
bnyy. 1, 1 -yx^;W-4 . 4-;<7;W.-KS^rxy 
1, l-v^xf-;U-2. 4->'rxy3-i/ 
b. 3-xf-;^-2-y^;U-4 , 5, 6, 7-T'b7 
b bo>f ^^bn-4-:t>'. 1.1' -S/yxx;U- 
4. 4' -bby v^XT>i,i>*roSb. 2- (4- 

p^f-zi-rsy) xf-y;i^) - 1 -x^;i^by s/x^^a. 
4. 7->>*yf-;^- 1 , 1 o-yx:hybny 5, 
6--J^^)V-i. 1 0-yx-^y bay 4. 7- 

>>'yxx;!/-l, 1 0-7x-^y buy V. 2. 2* - 

yby^^vu-. 2-y b^i/-5-xhaby v-v. 5- 

;^^;U-l, 1 0~yx^>bay p<^;Ub*:tny 
ys/:;'c7y b7KSi?«3. 5~xbn-l, lO-yx-^y 
boyy. 1, 1 oyx-^vbny ;Ky (4-bx 

;Uby>>'XT>A) 'J92^?^-V. 2,2' : 6' , 2' 

-x/i^byi^v. 4-bay >>vbys». 4, 5->^' 

xTW 'i':^yy'^yTi5XX/A-?^^}V 
-1, 1 0-yx-^y boy >^;^^^>:5:SI¥*-^aiR$}h. 

[000 1 ] ^\m\±. mm^ixx\^h 1 9 84^7^ 

2 7 Bf^tBII#-^^6 3 4. 93 2 ^^--gB^ttilST 
$>^S^»$tlTV^^ 1 9 8 5:^7^ 1 5 B#cOtti^#-§- 
117 54. 09 2-^c7)^ailBS>S 1 98 6^8^ 1 1 

H#^ajra#-^ig8 9 5, 529 ^(T^-mm^mrrh 

1) 1 9 9 0^3^ 3 B#^0l«lB#«JRajra#^m5 2 1 , 

1 1 9^cr>-mm^wch^ . *-o*ii5S(4. nm^ 

nx^^h 1 9 8 4^7^2 7 B#i^tiiil#-^^6 3 4 , 
9 3 2-^^0-^^aiP,T'S)-S>JSt«$iXTV^& 19 8 5 
^7^1 5B#c7)aiS#-^ll7 54, 0 9 2-^^*8^ai 
ffiTS>-& 1 9 8 6^8^ 1 1 B#<:0|l]B#f^maiM«^m 

8 9 5. 5 2 9^<^-^mmitimx$y^. Z:ilzim 

<7)^m^. ^mmm'M (the U. S. Depar 
tment of Agriculture). IH^f4 
^MHI (the National Science 
Foundation), -fyy^ (the U n 
iversity of Illinois), -^yy 
-(mMmf^:^r—ysyi^ (the Unlvers 
ity of Illinois Agricultu 
re Experiment Statioin). JdJ: 
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e P. Trebellas Photobiote 
chnology Research Endowme 
n t ) 3&»<i><^i2^tcJ: O^^iXJtfT^fiOjie-C^Six 

[00 02] 
[00 03] 

X'h'o w%±j^^j:wm\<^%mz'm.^ < t a 

ii. ^mjiX'hK). is.\^m.^mmzh^, ^mtLx. 
fK<m\>^(^tLX^^^ m^i<^^^tHZ'o V ->T (oi^m com 
m^w^mii: tfi^iziimm^tix^^^j:\\ tztt 

{f, ^:^J''^>'^•'7"■y^' (He r b i c i de Han 
dbook),Beste, C.E. , ed. (W 
eed Science Soc. ofAmeric 
a. Champaign, IL 1983), ^1 

[0004] ;7nn7-f ±mm<^±^'^j:^ 

^i-SafiO^DO^ -f^UA^'itbD . ^ao7 -f;ka.{Ch 1 

a) i::7Da7 -f ;Ub .(C h 1 b)i:lI^t^i^TV^ 
sVc h 1 aJi, ±"^X:^.;l^^-£7)lR^i;^t,^X^T^;P 
df-/s.<7)^i7)^(cM-?-L, Ch 1 b{±. ^^x^tVt' 

[0 0 0 5] Sltc5^$ixl.J:dtc, lOa^OChl 

^m^^iiiiX'h^&-T^yi^f'jyWt (ala) 



[0006] mil>zM.^zbii^X'^h^olz-^^iM^(r> 
!Kcr)3o{i, >?b'-;P (pv) l^mt^Wfi^ti : 2-^ 
(JD^ y ^)Uiit>^mibm<7)^TX'M^Wm t *^ 
«lttlT-^iee<JT-*>-&. «'9<7)3oc0fe{i, ^yb':^;U 

(MV) ^g&i: : 2-ocr>^ J iV^^yW^tim 

^x'<^s^^mmiX'^w.mhh . i^c^^if^w^xh 

hMzm^LXmma. r^:yb-;l^j r>>b'- 
yPj W*!!Ji:^W§nf#i.« ^yb'^;m*t!j{i, MV^ry 
A)V^^ym^'^^i'- htCiOMV PchlideS: 

)Vmmt. BiEffT'±l:D V P c h 1 i d e Sr^L, 

i:ffi5feWt:DV^ y;^^;^.-K^>-;^^-&^^- 
^^rMtch 1 ■^^-fmm-tmmmxh^. Bm^x 

W^^mz. MVfcJ;r>'DVffi^<7)ii^#{i:, DV^y;^ 
)i'ir-^i^JV}V-ht:mxCh. 1 $rJg^f l.t.Si^iX'l), 
A-y<r>m^j:^mm^zm!iii:'rfm'th^t 
{zr>^j:1fih (Rebeiz. C.A. , Monta 
zer— Zouhor, A. , Mayasich, 
J. M. , Tripathy, B. C. , W 
u, S. , andRebeiz. C. C. CR 
C Crit. Rev. in Plant Sc 
i . . 6 : 385-435 ( 1 988) ) : 
( a ) Bf i^'b'^/P/^^-'b'rL;!^ ( D D V/L D V ) . 

(b) Bi^yb'-7P/3ti^"b'::^;l' (DMV/LDV) 
ClO^iHLffCii:, :?noy >f ;l^Bg{±, ^feB^WcMV- 

(c) Bf^ yb-'-;^/3t^:yb'^;i^ (DMV/LMV) 

m-MV-^-ft;rDh:7na7-f U Kr-;U$-MTJt 

(d) .Bi>''b'::^/P/^^yb'::^;L' (DDV/LMV) 
icOJwa^W (pathological) ^-ftPT 
(i, i7oo7-f ^BHttt::DV-S'ft;roh^' 

[0 00 7] ll2*^'^:5i-*-.|.J: die, ^-TSyi^T'U 
y^(ALA)(i, 5-0^r5y®?-CS)^, ALV 

^a*™. 7ti:;e.tf, S i gma Chemical 
Co. ( SX'J-^I, -kyh;U^X) fcit^B i o s 
ynth International (-^'jy^^+l. 
xn^x (Skok i e) ) j: 0 A#T-§ I) . ii'-^cOA 
LAfci Om^T'Ma^fl^cflJ^t/^rffi^SlI^^^P c 
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(a 



h 1 i de^^m.Lwmtn^^bti^^^^x'h'o. Pc 

h 1 i detiCh 1 i de at> il^C h I aCOltfi? 
P r o.t oiSiVMP ( E ) ^i:c7)C h 1 ^-^^ 

mi. ±m^cr)^^TX'^m(^m^<r>c h i atas 
n-zi-tiJiafiisti. ^coimy-fi^'^x'ii'-Mmm-t . 5i£ 

*>A>i:SiXi.. 1 9 7 4#-. Caste Ifranc 

0, P. A. , Rich, P. M. aXX/Bea. 

1. S. I., Plant Physiol. 5 
3:615-61 8{i. fCS Li^C imm^^Ltz ( d a 

r k grown)) w^<r)mt(r>m<^^mmmm^m 

mtK tft^z^Mti^x B^zM.t^mMm.m^^if. ^tit^ 

?l-Htt<OALA*^^>J^^$ix/i-f h 5 t°a-;Hcil§-ii:^ 

mizm-^i^tLhm»x'h^tm\:^i^tifz. iM. iKa-fC 
a. m^cr>m<^m.mx'iiM.hti^^m^iz^^ ^m^xm 

[ 0 0 0 8 ] ## t LT*{f |SlB#f«JgttiM#-^ll 0 7 
/294, 132-^{i, 5-T5y^rU>-®, *<7)4' 

^t-^i-kts^^mmmi^imLx^^h. 

[00091 ##t L-T^tf -Slil^JStBIBS-^ISO 6 

/895, y l/T'D >-B!, ffiit%<0 

^im\'-^fziim<r>mm-jjm^tmLx^-*^. :itih(Dm. 

^^titz. Zc^Ztii. i3}^^<^tZbX'$>'0. -e 

<^mM±. ^.Lfzi^criiimii. m<DWMb^t>zm^^ 
x'h*}. z<7)mmii. yt:fi^ffjmm^ijfzh-ri,z+j^^j: 
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mco^ h '7'i:;a-)u<7)wm^-^mt-rhiz+^x'h^ t 

[00101 wm^ixfz'r h 5 tro-;w4. —wmm 

(ztiii. i^^iz^^^^^i^yy hx-h^) com^i:^ 

m^mi^^h : ZiiimT<DX oiztbi^^Zb IfiX' 

# I. ( h 1/ =±(7iy ^hy ; 1 T e t =-mmm^ 

m.^Zhhy-Yy\::n-)V; 3TQt*=ESmmm^ 

mi'Zhh'fh'^\^u-)v. so 2 -=EMmm&^i,z 
hi>mm; 102 *-=-mmmmmizh^wm; ■ 

UMLP=^tafaliU*fga«) : 
( 1 ) ITe t + hu ^ 3Te t * 

(2) 3Tet* + 302 -» ITet + 1 

02* 

(3) 102* + (UMLP) -» hHQ'^U 

( 4 ) b K U^JU:^^ V- K ^ )«5 

( 5) ja^7>'';&;t^ + UMLP-* itJnObHa'< 

(6) lib/ibiOUMLPimit^tl^tX'^ (4) 

*3j;t/ ( 5 ) ^MDM-t. 

[00 1 n ^iiX^tLfzr-hyh'x:3~MzX^^mm 

ji. wmi3ix/Amcomm'^i>z-^\>^xmm^tix\^^ 

(fzbUi. Ellefson, R. D. , Mayo C 
linic Proc. 57:454-4 58(1982); C 
hristensen, T. , Sandquis 
t. . Feren, K. , Waksvik. 

H. , i5XX/Mo an , J. , Br. J. Cancer 4 
8:35-43 (1 983):Hopf, F.R. 
tJitAVh i 1 1 e n , D . G. . The Porphyrines 

^2#.Dolphin, D.li(Academi 
c Press, New York, 1978)11 
16 1-19 5H; Sandberg, S. , R 
omslo, I., Hovding, G. .tSi 
t^B j o r n d a 1 , T. , Acta Dermatovener 

(Stockholm) Suppl. 100:75- 
80 (1982) : Latham, P. S. ioXZ/ 
Bloomer, J. R. , Photochem. Photobio 

I. 37:553-557 ( 1 983) ; Bick 
ers, D. R. , Dixit, R. , idXX/M 
ukhtar, H. , Biochem. Biophys. Res. Com 
m. 108:1032-1039 (1 98 2)«BS) 

z(r>mMit. ±i^m^j:U<7)^X'i>mm^tix\'^^j: 

<, aiia##Sg8 59, S2 9^<r)WR\,Z^'oXm.^ 
[00 121 

[*^BB«7)gfr5i hfziy^-:>x. ^^^mmmt. 
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[0013] *l&HJco^2eDBW«i. Lr.ij^K) t/c^-fb 
[0014] ^m^<r>i, 0 — ooi^mi. 

mim.m-hzhx'hh. 

coo 1 5] 

ysy-tf-tj it//^ b'^/kT^ h ^trn— 

[00 16] ALA. *C7)ct3i7)ALA<7)^||^^ 

*3 it'f AcOtft'C^^T^ b V bo— A L A^JtiT^X^' 

coo 1 7] 

\.^^^mwx'h'o . s%^^m^^mmmz^^-rht 

hmmmmt:m^. mm ^m^mms it. {5i:^i:'*^ 

{±. '^m^iz^\^m-^i><^^jj^<^^^ mt^mzm^ 

mt-^^^fzlt^mm ( l l f e cycle) <7)^W 

<7);ihtfmx'mt:^b-r^^m; zzx-m^'^tmm 

{d, ^mi'Z'^n^^x\'^6^.Lfzm^m-t. zzTm\>^ 

(7)mkt:Lmzm<9-auy (Ch 1 ) iiXV^^(^ 

i3 J:tX«Ti^:t;l^;^'^-^I^ (subcellular 
organel les)J^^i: i.{fW, 5 b 3 

[00 18] c:c:T'fflv^t>ti.sffliS r^^oo^ >f;p^-^ 



m) i}K *M^OiHbt7)ffli!itca^l,'?>ai.7"h9b-a- 

^i'f-Httc7)ALA (tt*S!)cO^'hgPiO*&JiA»^0DALA) VJl 
0\-(r)^t^mi:m-. ^cnXo^^i^^l^-i^-it. AL 
A-&figi7)^5%!|4!l«, 7^b^ta-;l^'v<7)ALA^<?)x ' 
y y N ytf - J: V^: y b'r:;^T- b 7 b a-/U^c7) -J b'r: 
b 5 bD-;uc7)^mo?IiSiJ^fJ*^^^-I.Sf*^^atK§ 
^x-l.. ia*^>:{i'?-ixJJLh<7)t>''i^ 

co^i/'^i^-^-*^^ wm<mm±fziimkt^mfm 

[00 19] 3|s:^J<7)^i^'j.^-:?-{i:, J*: 
<7)t,cO*^"S>l> : o-7i-^ybnUy, 1, 7-7x^ 
yhoyy, 4, 7-:7x-^y ^^uy^3j:t/7ir^y 
b U v-'y ( zri^\,itzt Ui'^^-^-v^^i^yy^-^-:^ 
<7)T )Uy r y r:> y ■f'y {Al ph a. Product 
s, Danvers, M A ) *>/i>^^>iX^ ) ;2, 
2' -^/bU^-Vl^ (2, 2' -DP). 2, 3' -i^'t 
Ui/'/K2, 3' -DP) ,2.4' -i^'bUv'VU 

( 2 , 4 ' -DP). 1 . 7 ■ - i^'b'J ( 1 , 7 • 
-DP) . 4. 4' -=J\^'}=J)V {A, 4' -DP) . 

bu>''y2-r;i^xb b. bUi^*y2-r7Ubdfv-A. 

2, 2' -i^bUi^Vl-TSy. 2. 2' -i^'tU v^/Pv? 
^^./Py-fb. 8-b ba=3rv-^>"Jy. b°rfUy®!. r. 
3^yK, 6-rsy-3f-yTS b. xf-;W::i3^^- 

— b, 2-b bo=3f-v'— 3^yS!, x^;P2-;^^;l^— 

b, N-y^;U— 3f-yT5 b, N-^yi/;!^ 
-N--3f-y-Y;I^X3f-yT5 b, 2-bbo^S^- 
e-y^^)V\^^)-Jy-3-A)V:;i(>m. 4-bbndfv' 

- 7 - b u ^/i^^i-^^/i^- 3 - ^ y y y>:?;i^;j<yM. 4 

-b bo^~>-7-y^/W- 1 , 8-^7^yi^"y-3 
-:^)V7f'.ym. >^xf-;P3, 4-b'U>''yi/;^/;t'4?^j/ 
1^— bfcitJfX^/USyS ( n i f 1 um i c aci 
d) {:Ltit^\ttztx.\i. •>^xrjyi/y!m5;i^^:r- 
^— <Or;Ub'J -yb^5;>!?;l^th ( A 1 d r i c h Ch 
emical Co. , Milwaukee, W 

I ) i3^hx.t>fih) ; axxfzixi^inimxw. fliico^s/ 

a.V-'S'-lt. TfBc7)SXV Uc#(fC 

(enzyme c o f a c t o r ) t'fcS — 

fFIi. -f-xb. 5/1^^?. gi)^, ei*I, r)Vyr)V 
y r . i46f4ffi?^!I, (whole cereal 

s ) ^3j:t^3-y^c:^#{t'^>^t-S.^^:**aS$^^•2>^^ 
X'hh. MtX. x^/i^xa^^'^-bJi. b-:?5y^ 

[0020] ^ A]^K'^^<r>m%^'S.i bit, m.Mzm 
mvtzb^. amtoiiot^v^i^iHttiOALA ( 

*(7)ALAi . ■f^j:h-hmmzm'^^hflhAl.A) 2: 
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§six\ m^i}<m^^^. m^mma. j't-atttoALAco 

C7-;Wc7)^rKa^^r#S{i, 5mM<7)^'HaS<7)ALA3zaS 

(net da r k— c o n V e r s i o n rat 
e) tc)fi#<*^-^ix5-iS;t'l.#«L/::-r b7b°a— ;1/C0 

^mi>i, AL.A(/)imitiii^tia±.<7)m^^ii^A. 
•c^s*>*?t{iA L A(7) 1 mtfzii^tiULtc^m^^ 

[002 1] li"7^h5fa— ;k-^cOALA^c7)X>-yN 
fci:^. ^'|-Hft^0^7t:{irtHttc7)ALAS:3fe^]^e<)r•^ 

A<7yp[^^TX'm.mt>zmm tTt t # w^cr>Mv t tzn d v 

'&c7)ALAbmzm\'^t:t^l,±. ?l.Htt<?)ALA#34-C 
iec:$fLl)Bi^^ (dark conversion) 
iOt*. -r^i^-^ALA^MBii: LTfflV^reiSix^ 

HttcOALAcTJBfg^Sr^mWlCli-r. ^(T^S'ftT-iT)!^ 

c!OBi^m*tCj£# < *>-eix2:*S;i •5>#Si^iX'tT- h 5 b- 
a-;KOfii: tT^H^tL-l. . r- b 9 b-n-;l^^to A L 
AtfOxyvN^-tf-ti. 2'>co^tcSlJix^ : ( 1 ) MV 
Pch 1 i de^C0ALA^J^(7)X>'^N>"9--i3it>' 
(2) DV Pc h 1 i de^OALA^C^X^^^N^ 
-^r-aXUp rot ofcitXMV-MPE^oilXDV- 
MPE^^OALA^<7)x>->'^V-9-— . ^COidlC, * 
^BJ«ffi^W±, ALA<7)l«*3t(i'?-ill'Xhc^Xi^>'N 
y^- Sr-i■^T'^ S A L AcT) 1 S t A^Ji^ixm 

±(7)X s >-Hf - 5: A L A h ffl^^A-^^pH+T tfzHA L A 

[00221 y f r.;w-r h 5 tfo-yW-^cOi^'b'ri;!/ 

ffl L^c i: # . *ii&a*fB§tcit« LT!f#^coM Vx h 7 b- 
o-;PC0fn*iJ2r 1 7t ^> L*»o/* tzitA L A t 
■ar-CffiillitcJifflU/ci:^. ALA3!!m«Il(;i:b«^tT# 
S<7)M Vt- h 9 b-o-/UfiOp$iJ$- i,7t ^-r^t-^^^SrSift 
•r-i. . !»^£Oa*S!Jt:-*/::{i:-^x '^tLTtigjK-C^ri^i 1^- 
(i-'5ri?*>, ^^!t^)«. xyyNy-9--*y::{i«i*J 



Lxmmui^iK \m<nmAX'^i^:i.v—9-x'hh 

[0 0 23 ^fzbtU. 2, 2' -v-'bUi^VWi, 2 0 
mMj:i9t<SV^iiiSX'iBJaoxw>>'tf--t-*)'9f#. * 
. 2 0 m M 4 ?t ti ^ ^> tcsV ''jS^ffflJRcO^^St:' 
t^-Oft-l.. $^>t;4SiR (DDV/LDVffl^%a) T- 
{i, 2. 2" -£/b'Ui/;Ut3j:t/o-7x-:^yhnDy 

iil^WrS)'? ; \^')i^y2-T)VY^i^j^. bru 

v>'2-r;UxbH, b-nU^K, 2, 2' -=J\^')=J- 
)V'JX>Vy h\ 2 . 2 ' - S/b- U >>;Pr 5^.4, 
4' -£/b°l)i/;U. ^i-^yhU v-'y, -rf-^yl^. 2 
-bKodfi^x^^yl!. 2-b Hodfi^-6-;><^;P 
bUy>-3-;<ryt^;^'yffi. x^;Uzi3^:t^— h . x^ 
2 -P< hi5 J;t/'4 - b H a^i^- 7 

■9---C'S>.|. ; ^t-C2, 3" -i^'b'Ui/^, 2-4' - 

■^yhoyy. vX^;U3, 4-b°'Jxyi^'X7;l^^=3fi/ 

MV/LDVffitjffl) Tii, 2, 4-i/bU£/';l^. 2, 
2' -i/b'Jv-'/UrSy. ^x-^ybUv-'y, brn'jy 
tUi^'>'2-T;PK^i^A. 2. 3-i^'tf'Ji^VP. 
4, A--J'i^^Jiy)V^ 1. 7-i/'bUi/7l^. b°U5/y, 
2 - r/P-r b h\ 2 , 2 ' - S/b U v-'/Pi^xyl^^ b'fc 
it/^8-b Ka^i^dfy fyfi. xy>'N>-^--CfcO : 
■eUT4, 7-7x-?-yhnU>'i3j:t^l . 7-7x-^ 
yhouyti. WJ^PIT-S) 0 ; -et-Cb^^o^v- (J 
ohnsongrass) ( D M V/LM VttiKsa) T 
{4. 2. 2' -v^bfJi^'/l^rSV. tfUi''>'2-r;WH 
Jfv-A. b'J>>>2-r;P7'b b°=!liyK, 2, 2 
-i^'bUi/yP, 2, 4-J^b-Ui^Vl^s 1. 7-7x-^:x 
hnU^. 2. 2' -i^'b'Jv'Vl^TSy. 2, 2' -x 

\^^}i^)V-JX)vy 2, 3--J\:^)'JivtoiiXfA, 
7-7x-^-y hauy{±. xyyNy-tf-T-S)0 ; ^UT 
2, 4->''b°'jy;Ufcit>'2. 3->''bUi>;W4, ?P$IJ 

mx'hh. ^mm\i. mwj:^^irh:Lb^£<. 
^LXfmxh^^sh. ^mwm<<zwiPT^vtz-^mz 

[00 24] #acOALAi3j:t/"^i^'j2.^-:5'-^7)ffl-^ 

*tri>«!t^<7)#a*i'fl:Sf ( g 1- e e n i n g gou 
P ) f^^^iiiS'lt (differential sus 
ceptibility) it/ ( b ) 5t:^3^l^?t»J 
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C 0 0 2 5 1 X h 7 fo-yi^-ftaili. y-hy tf a-;l^^fe 
^tft:h^m^l ( TD P H ) JJO-atc J: '0^M<r>1imcr>m. 

sMX'ii. X, maxr/^mii^ ala+2, 2' 

(accumu 1 ator) -CS>-S.^»{i, JaSlC^ifL 

[00261 9m-^titzim!i<7)mitmw,^mm ( g r e 

ening group affiliation)i5 

tt<ofl!c#tt«> TDPHcovsift^-fb^wtcpas-rs^ 

ffiWC if^MS^Sr (wrong) J aSOMV^TttiD 

^PliSf •i.'(b^W^^<$ffll;<i:0^^$ti.#^. ALA 
i:tS^jtTi!lS=. Ch 1 a^-&^jgKt=StLT{±o# 

il^-^J'-fcUftmi., C:iX^>{i. Ch 1 a^-^^ 
[0027] -fk-^^^ijA^ 7^ b 5 fo-;W«i5cff3ldSJ*W^ 
/i*^, -?-<?>fli^«2:ALAi:itt=:Lfv:t<7)ioit^M-(l: 

4H#ratfOBi|^T'miS^3t:»3^W>5ra«2:*-r. 't^b'r 

[ 0 0 2 8 ] f^fflcO-ec^^^t^S^^ , TDPH^S^'i 
l^-^-ti. 4-P^tto#0t/cPtC:}i-«$iX3t : 

(a)DV Pc h 1 i de-^COALASg^OXi^^sy 
-9-— ( -IttttD V P c h 1 i d e ^<7)^[-^'&.A L ACO 
^Jft^ii^, (b)MV P c h 1 i d e'^c7)ALA^ 
^cT^xyysy-^f— (iix«, MV Pchlide'vco 
A L AO^«i&i8-r, (c) "rh^ b-a-;l^#« 

#»<7)x h 7 b'a-;PcOje^2rffi%ffl^tC^f&-r i) ) n 
j:t/(d)MV Pch 1 i de^mc^fPSJ^PJ (-Il^t 

J: 0 D Vt" h 7 b°o-;L'COft?«^fflSrf*^-r ^ J: ^ T'* 



O3o<?)flfec0i^{i, jD;l7tALAco^ftTT^"S 
W^K;K7)-rh7f a— ;i^#Wtco^*»'^>^v\ :^'C 

(i, ALA#3*i:J:0e"I$fi.l>K;^S:S;c7"v:i«i!6^> 
^i^C7^h9b'o-;PSmi:5t:>3^S<Jit«^i^c'^t-o »: 
i7)C: i:BH^*^T'S>.& : ( a ) M^^aO i ocoSi-fliSfOC h 

(b) |5it$i-fi:SftcjR-r-i.S^-&fll?^{i;, ^i.^>ix/i 
( c ) i5it-fi:^E^t:«-ri.^£^'i^- 

m^<r>mmi<zw,-t 1. ^^(ommm^zm- 
-:}^-(Di^mc^mmi>z-:>\,^x$)hfMi^h ztfi^m 

to 02 9] \.fzif->X. ^^B^Offl^Wi, ^7"^. A 
ALA+ iW^Ttti^ntJLhiOi^^K. ALA+ia 

t.fz\i^ix'A}Ljr>:x-Vf\>^—^ a\^ a+ \mt.tz\i^ 

fi\:ML<r>wm\. A L A + 1 a* fzM^wcxiLiTmm^i 

ALA+ia^7t{±^ixJiLhc7)xyyN>'-9--+l« 

tfzii^tiKLt<r>mmL ALA+i«*Jt{immi 

commi'^+imtfzl,i^fi&±cr>:cyj^y^-+ \m 

[0030] ^^^mcnmmmi. mzjri-r 1 mttiit^ 

{f. Ai. 0. 4 5r-feh>': 0. 4 5X^y-;l^: 0. 
l>y-f-y (Twe e n) 80 : QtK (v/v/v/ 
v).0. 45T-feh>':0.4 5^:fy— 0. 1 
>y-f-y8 0 : 9^l< ( v/v/v/v) . 7Klc;-t-tf J: o 
(cL/tO. 1 - l%'y'f->-80 (v/v) , 0. 9*? 
UX^U-y^yn-;!^ (PEG) : 0. ly^—vs 
0 : 9* ( v/v/v ),0. 1-0.7PEG:0. 
2-0. 8;<:?y-;W : 0. 1 — y : 97j< ( v/v 
/v/v) , 0. 9^'S'J—)V: 0. l^y-f-ySO : 
97j< (v/v/v) ,0.4 5T-feh>- : 0. 4 SX^J' 
y— ;U:0. 2«y'f — ^80:0. QX^-l^^:/"; 3 — 
)V : 1 StK ( v/v/v/v/v ) i/i{i<j:tc^-rt<o 
coimt.tzl.i^ixl^Xt-.'^y-^y. h/uxy, dfv-l^. 
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{f, <i.^s?) -.mmm (fzttit, u-^i-fu-N- 

^J^. Tfdfxxf-yHbffi^^JvA) ; ^^Stl^JinJ (T'wi:^- 

df->;WX^;U-fe;kn-X) ; )Si-^ffJ 

y-y) ■.^]{tztm. h'J^i^U^^-^hU'^A, 

trn^®!E;j&U'!7i>., ri':3f-y (arecotin 

e ) , T^^:— 7 >f>'(apomorphine) 
®^ ) ; ( J'c i: b U i^V ) ; iSjg^J ; ^® 

YitA ;P(phytoblend oil))» '^^f 

[003 1] m.mii\i. mmw,-^!^. tztm. mw.. 
mm. x^;ui/'3y, mm^mm, mAmmmm. 

o -;U-^Bg<75g|5{a tcj^Urt -1. i a T'^!> ia«i'=5r V ^ . 
fflfig;*S!)^vt?St;:-r i: # > ^coffi^Wi . SB-^ J: < (4. 
?eUSf«;l-*«;4 OmMOALA (^-fUtCJi. 1 5mM- 
40mM) t*«75-*«j3 0mMOi?l3^«, xy^s>'Hf 
-t ;t{±PSlWJ ( WJt^«4 15-30mM) t 

[0032] *?&BB«fflBg!t%{i, h 9 b-O- 

i^ffJi: tTS)SV^{i?iM ( s o a k ) , ?f L ( d i 

^i\LL%h-bK mmt. 1 x-;*-^^;^^ '9*^ 1 0 g 
1 5 giOALAioJ:V/4it(i*<Jl 0 0 • <73i^ 

xyyNy-9--*^v:{4WJ»J?:®ffl-r§t:+^=5r 

[0033] ffi1^!)c7)ffia*^2|s:%HHcOffiB£^^^<^«lit-J: 



x\ fztui. 'm^(7)m:^tfzim^z^t£::ti,zx 

Sraffl-ri.dtT'Jb'l., 7"h7b°D-;U^2r{£3l-rS 
0 - 7 0 0 n m<7)^^X'<^yt<7)mmm^j:T-^X-^^tm 

[0 0 34] ^cr>m. tmii. *<J3 0 0 -*«;7 0 0 nm 
200:7-f-h;i?yr7S fzli^tiULt 

mxtxdi,z-f-h. mt. iiM<7>^^x^^^m. tztx. 

m.mitfz\i:^^Ml (skylight flu 
orescent 1 i g h t ) fci 

[0035] Ks^vSttfi:, ^mv^/t,fz\.mcnm 
BhWzm.<Li5tihmzi:.^^^ixh. im<o-t^ 

X\ m^'OW.Vfz^^ti^'j^^X-hh . S*vg1±t4, 

[0036] *^B«<7)$ W.T(i^-rW^ 

i.xf/t.fz\.tm<r>^f<zi.y)7n^ixh. iticttifij^^v^ 
RRO. iMimv^Uxm^^fz-t^Xcn^iiXU^ 
KH(4. ffle, ^ffliaSib' J: Insists. ^ 

2 0-2 5°C-CS)-l., fflii. ^N-- bi^b*/i{± (%) 

MM^^—'^yVXh'O. fflii. ^/M4, 
Xhh, ir^-SttcoP^yUj tii, fflMfSSSc ( r ) *«o 
(C^tV>-S:*H (population) l.zfz^'^LX . 
^yyjV^A Xn-^iMhZbifiX^ . ^Mzn^hi^m 

mit^^t hixfz-^yyMzmi'^^tii-zrcDwm-mzm 
miss 

[0037] OTcO0iJ{4. ^^BH-C-^ffl^Sr^t^^S^J-fb-^ 
ALAC7)7t:^^W^m. 

[0038] (Cucumi s. sat ivus 
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L. cv Beit AlphaMR) 

'SW. (Hoagland solution) SrJSIBW 
izm^Lfz. ytmmii. a^3fe (incandesce 
nt light) t:50y ^-hAyy'yTlBmtz 

[0 0 3 9] 6B^<^Uc0^^im^^^^z^lO:^CDm 
mt^j:^^oizm3\^. ALA (5XU-iW-fevh;W 
X<:0i/^V^r5;&;Ptt (S i gma Chemical 
Co., St. Louis, MO) ) ^mm^j: 

xru-tLxmmLfz. <i^oALA{i. o. 4 5r-fe 

by: 0. 4 5X^^y-;l^: 0. I^y><-y8 0 : 97K 

( v/v/v/v ) *-fb^^?^JS'&*55t-0-2 0mM 
coffiHco«JKi:^:'l)J:3t3L'C?§*^L. SSHCl^pH 

S5 (^6 3. 6 • mmmm) ^o. 25 • coal a (m 
a) tfziio. 2 5 • ^JM>J iMm) xxri^-Lfz : 

2 4 g/X— cOALAcT^iSJ^ffl* (field 
application rate) t^fflS-T^ . 

— jl (Pierce "Quixspray" ) XTV 

— ;^^5*;^it ( P i e r c e Chemical C 
o., Rockford. ID) SrfflV^T^^^tC 
LTilIti! t/:: : 0 . 23 - <^m 
m.'kV-Y^y ( s awe d-o f f ) 10- RMiS'C.^ 
« (<rii(i. ^ 4 ^ ::^XT\y—xy''U—'J^— (Qu i 

xspray spray jar) <7y^\iZXiXfz ) t 

raui^y^ (0.3- coi^StTttii ^^^cohh'M 
m^znLX\iO. 5 -coi^lS) €:ilt:-T5SvR^r*^>':^3^ 
y)^h:ih^zi:y)m^^fifz. /h^^yvc^^^-^Sti. 

«^vC^«c7)4'^?§?m-^SL?to dcOi^tcLT. 0. 2 
5 . c7);:?.ru— ^-iHlli^S^^tCl 0-2 0#*^*^0. <I 

^Hi. 0. 3 ' ^tCOV^T{S*^2 0. 

[0 04 0] xri/-f^. ffift^2:r;u^-^i^?St-'a 
mz. llv■^r^x^v^<^2aco«^IS^7^id<-;^ 

xo(^zz(Dmm^mz2S''CT^mL ( i 7b#^) iaa 

Lfz. 

[0041] }x<7)m. mmm^imni. x b ^ a-;u 
-iratirov^Tco^f yr u v:^*^ lt^c. i^mzxti 



A.fz. #2ocOSfIM®if*: (replicates)c?D 
#2O£^^ll^0-*2:«Jl^t>t. 2-3^*^Ac7)ys: 

^3^*^AS5^cO?t?PJl8ml^SlJ-^hLT. r 
HtrKy:0. 1 N^NH40H ( 9 : 1 v/v) ifTV 
— /s:;U:tAr:5^'9"— ( S o r v a 1 Omn i m i x 
er) .(n:t^^;i?'y bW::::.3L-^^>Ox-3.7Ky^ yx 
b^^^Vh (DuPont Instruments, 

Newt own, CT) ) liZX^^mtl^fZ. 
c7)xb^^a-;l/S:'i-tftt4><X3t 8 0%T"fe b yffitil1% 
O^CT 10^0^3 9, 0 0 Oxgc^oa^Qx^SitCi 

'f(:L7t7^b^fo-;l/'C*>S:^^nn7>r;W±. Re be 
iz, C.A., Matteis, J.R.. 
Smith, B. B. , Rebeiz, C. C.Jo 
il/ D a y t o n , D . F . Arch. Biochem. Biophy 
s. 166:446-465 (1975) 

y (c J; ^ tttB J: o T T-b b yy^mt^ h ^* L 

-J:^)V7f^^ i^)V'r b 5 \^u—)Vfz b Xff P r o t o . M 
P (E) fcit/'Pc h 1 i d e(i:. ^^^f >^tSaiT-t b 
y7\<,m^S,^i^zm-ofZo ZtihcOr'hy\^u—)U</)'it^ 
itti. Jjs:cOi>c7)(C|¥*Hfcifet<^ixTV^^ : Photosynthes 
is (Rebeiz, C.A. it/La s c e 1 1 e 
s , J . ) : Energy Conversion by Plants and Bac 
teria. ^1^. Govindjee, ed. (Ac 
ademic Press. New York, 1 
982) . ^6 99-78 OS; iSXV^Re be i z. 

C. A. Wu, S. M. , Kuhadja, 
M. , Daniell, H . fcilXP e r k i n 
s, E. J. Mol. Cellular Biochem. 5 7 : 9 7'- 
125 (1983) o Proto. MP (E) i5XX/P 
ch 1 i de<7)»{i. Rebe i z, C. A. , M 
attheis, J. R. , Smith, B. 
B. , Rebeiz, C.C. ioit/Day t o 
n. D. F. Arch. Biochem. Biophys. 17 1:5 
49-567 (1975) (^Ij^izmK '^^^^^tttB 

T^hy^^corv :n^hco^ytm:m&&mizx 

tfz. Ch 1 .aioil/'bJr-^ti^^-^yttail^^O/hr 
Ui?-b5: N2 ^^XCOTX^^mL. SSit%J$r8 0% 

T^hyiznx/mm^'^fz. mz. z</)T'^hymm^ 

</)Ch\ a.i6XX/hC0M.l±. Bazzaz, M. B. 
ioit/Re b e i z , C. A. , Photochem. Photob 
ioL 30:709-721 (1979) CO:fjmi^Z^-> 

x^y^Mytm&mi^zx Ki^^^Lfz. 

[0042] mtftX^^ hMi. 2oc7)#feS^'t±cOiS; 
?IS 2 O^m^^m^ (red-sensitive, 
extended S20 photomultip 

liers) (EMI 9 6 5 8 ) ^fiSx.. -^^^f ^nr? 
yl-''^_>57-£/Xf'^^xVl^98 2 5S (;^7;^*yl/:^r 
fflHfvrK— ;U<^^i^7lx'y b->'^• H (Hewl 1 
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et— Packard, Sunnyvale, C 

A) ) k-^ yi$^-y :^LXh^^^^zniELfzy ir 

b^lti5:^^7fe®7tf1'^T/^S LM 8 0 0 0 D S ( f 
ully corrected photon cou 
nting spectrofluoroemete 

r) (>f y y>f^tir->'N'-?-cosLM-r 5n ( SLM- 

Am ico, Urbana, IL)) ifZM^iLtZo 

ti, Rebeiz, C. A. , Daniell, 
H . is XX/M attheis, J. R. , Biotech. B 
ioeng. Symp. ^12-^: 4 13-4 39 (1982) 

riyb'jL-^^-iciDiWW^ctT^oTto ^^^^ b 

[0043] ^yt-^l/T-b^tru-yWi. 77^ K<D 

i/b-'::i;l/7^ h 5 trn-;l/i: ESUTt ( R e b e i z t3 
it;^'L a s c e 1 1 e s , supra; R e b e i z . 
Wu , Kuhadja, Daniell i^XZ/P e r 
kins, supra; Belanger, F.C.io 
it/'Re b e i z , C. A. , J. Biol. Chem. 2 
57: 1360-1371 (1982) ; ^XX/B e 1 
anger, F. C. , Duggan, J. X.t5 
XX/R ebeiz, C.A. , J. Biol . Chem. 2 
57:4849-4858(1982) , ig^S 

C0^3t5%7tt5it/'ffllSOX^^ . Cohen, 

C. E. fcit^^Rebe i z , C.A. . Plant Phy 
siol. 61:8 24-8 29(1978) i^zM^McOX 

oi^zLx. i^v y^-^^yy^j^'sximtrz. 

3^ft(Amico dual wavelength 
spectrophotometer) ^-rVl^DW— 
2 (>f Uy>^iH^r->'^''^<:0SLM-T5 3 (SLM-A 
mico, Urbana, I L) ) i OIBi* L 

fz. mimMmc^m^t^^mmizm-^fzr^hyyfmmw 

SitT^Co ^S&Mli. Rebe i z, C. A. . Ca 
stelfranco, P. A. i5XX/E n g e 1 b 
r e c h t , A. H. , Plant Physiol. 4 0:2 
81-286 (1965) (7:fyjm(^zmK xUfc'x^i^ 

[0045] Bgwiaa 1 7 B^rat*. ^m-^tifzm.^i. 

Saai 00 • SJtO. 382. 82nmolOPch 

1 i de^XX/2 . 36nmolc7)MP(E) ^^tl^^ 

itMmx 0 i^wmuz. ^m<^^m^tfz^^j:mi. 
^i,zxhyt:h^ffimm(^mmcofzMzmmLfz. 
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iaSt'B3ti^ST (a^0^^iJlfcfifefft"C4rBlT'4 0 0- 
5000:7 >f-h;^>'7''^) . ^iO^*Srl 0 30^::^^ 

'im^^i>fzMz. mma. ^M'tnEWL-ofziU^y 
;35^5— (Kodaco 1 or) . 400ASA. — jl— 
3<^iS'imn^xX^-C7)^-Xhvyr7^v^a (Ea 
stman Kodak Co. , Rocheste 
r, NY) ) . Ztili. ^Mirm-otzBn^fzliB^ 
i^tl^tl<7)'WMifZ-on^¥ ^ >>*^;I/>'S'.y^iSj;lXSM 
C^y:^>x^X-Al : 1 . 4 5 0- UyX^^ttz^ 

yif^^y^x^y^-yxjyyM.:^?^^ V ym^^y^ 

— Vc^A^ij y^X (He 1 i X, Champ a i g 

n. ID ) izx->fZo ^^—tyh^ti^mmma. 
±m^^cofmi^z!m^ s X7 v - § tifzmm(OJ 

yh5Ei:LTfPffliL7^v!o >ti:;c{f. 1 OcO;^ri/-Sr;^ 
f'mtfziim(^o'hco 1 0:^^'*^3e^(^SSjtco^mi; L 
T5E^^c^^. lOOXt^tfz. 1 

0C0X7V— 5/i(W"^^ 
i:. t>^*-5 0%T&ShV^d ctatc 

^v:7^h^^n^;^<7)»{i, sfflSSSS^l 0 0 • Sb^^O^O 
nmo lg:t:-^L3t. Ztl^commcom^irmii^Z^ 

[0046] ye:h^^mmcommii. 2oco?g$: t o 

;tffia^^M3i ( t u r g i d i t y ) c7)t>i: V^^*S:f* 

1 0 - 2 0 mM ( 2 6 2 - 5 2 4 g/x-;^ 
-) COALAitJKT. B7tO4~5B#^^05S|tf*. ^iSc 

^mmm^mm^^^ffzo 5ecoish{±. ms. 

mi^zx^fz. ^mi^zn\:^^^^^^fz^m^yT}v 

\x. mm^^\'r^j:t-->fz. 

m2 

[0047] ALA+2, 2' -DPm^l^zWfh^m . 

'^^=Fmmm^xifWFwmi\iz-D\^xrr-yfz 

ifliU (C u c um i s sativus L. cv 

Beit Alpha MR) 

v-ai?* ( C h e n o p o d i u m album) 

( B r a s s i c a _k a b e r/ j u n c e _ 

_a) 

1^'/ K/U— bT;<?if ( r e d root p i gwe e 
d) (Amaranthus. retrofexus) 
^^ilX^'J tJL(common purslane) 
(Portulaca, pleracea) 
h^h (Lycopersicon esculent 
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umc V Jet Star) 
^(Gossypium herbacium. cv 
Coker-3 15) 

I/-/ HV^^tf^^^ ( P h a s e o 1 u s _ V u 1 g a 
risL. cv. California Dark 
Red) (Glycine max cv Wi 

1 1 i am s ) 

^^^^ ^ziyi^^ (Poa pratensis c 
V A s p e n ) 

isM (Hordeum_yulgare,_ var. 
Beacon Spring) 

^h^^y { Z e a, mays L. cv Go 
1 dCup) 

iPyy^Vy:^ (Crabgrass) (Digitar^ 
iasanguinalis L. ioXX/D i g i t a 
ria ischaemum) 

yvVy^ ^y'77.'f^)\^ (Giant foxt 
ail) (Setaria .faberii) N 
^ ( " 

Avena sativa cv Centennia 



1 ) 

Zl2\^ (Triticum sativum cv A 
u b u r n ) 

[0^04 8] ^aa-Cfig^LTtSfJi. 0. 25m l (13 
1 g/x— ;<7-) COALA+ 1 5mM (4 0 2 g/X— 

<r^2. 2'-DP(pH3. 5) -c-jaaL/^io n 

O^Jl 8 • C7)fij^t LTT-fehV : 0. 1N(7)NH4 
OH (9 : 1 v/v) 4^tC:y->'^VP:tArl^ar^f-•cS'J 

m^zi^mt\^fz. ^(^mmm.mi. m^(^yecoytti^ 
mi^m^wm'thfzMzm\^^fz. mr:>f)-(^M^mmiiz 

ov^T. m^^Xr/m^'rhyl^u-MzmLX^VrL 
fz. UC^-To 
[0049] 



u 













PCfallde 


V(Bj Proto 




ft 













5' 5 rr-? 7,(criliEr8SS) 

(gltnt foxtail) 



6 
7 
12 
12 
11 
21 
13 
IS 



U.79 
10.87 
23.52 
29.64 
15.26 
29.47 

8.S7 
27.19 

169 



434. 12 
71.77 
72.58 

200.82 
4a 60 
59.08 
S3LS0 

114.88 
1128 



a 51 

a83 

12.01 
ZS5 
1.64 

a69 
a82 



68. 8S 
14.47 
33.94 

13.13 

11.79 
34.40 
2. S3 



&6« 
12.67 
17.59 
2a 08 
0.00 
0.00 
1.89 
a 31 
0.00 



ia€6 

31 S7 
13.67 
£3.52 

5.71 

aoo 



85 
85 
100 
90 

85 
60 
90 
90 



U 

u 

9 
9 

9 
9 
18 



n 

H 
Jt 
IT 

ir 

M 

n 



laoG 
a 70 

117.03 

sa78 

25.31 

ae6 
a87 



36.53 
4.18 
438.79 



98.88 

an 

8a46 



3.95 
1.19 

ail 
aB9 
.a6i 

0.37 

ass 



a22 

1. 13 
430.12 
7S.90 
105.84 

a45 

4152 



aoo 
aoo 

4.88 

a 49 

4.24 

aoo 
as4 



aoo 
aoo 

21.42 
14.2 

lasT 
a45 

G1.46 



0 
0 
0 
0 

0 
0 



0 
100 
0 

. 78 
0 

8(H40 



m 
m 
m 



12.69 
7a 09 
44.43 
7.87 

2a 19 

82.53 

2a b8 

31.87 



58.64 
8S.44 
114.32 
7a 75 

17L» 
121.86 
101. S 
47.23 



aso 

4.90 
a 13 
a 44 

iao2 
as7 
a34 
a 10 



a39 

15.47 
27.63 
11.91 

2a 04 

a84 

&22 

a69 



a39 

12.38 

aoo 
aoo 

aoo 
aoo 
a 96 
aoo 



1.11 
aco 
aoo 
iao2 

aoo 
aoo 

aoo 
aoo 



0 
0 
0 
0 

0 
0 
0 
0 



aa« 
aiL 

aiL 
air. 

aR 
ao 
an 
ao 



« S. N, ^*<ifi0E«tt 



[00 50] ^c7)|i4^^ll:^B#'*(i:. W^t^^ ALA 
+ 2, 2' -DPxr\y-\^z3r></ym^j:-yfz^^XK^^ 

'th^Lb^^^z.t^^Rht^tLfz. m\izx^m^^ 
fih 1 ^(^m'mmii. m • x-^-f r i mmimtm 
i:>ti^h<^^^Lrz. z(om<Dmmi. mfsitt->fz< 

|sI:^^CALA+2 , 2' -D P xyiy-lZfz\^^LXRJ^ 

(«i I ) . as. Sfii. im^zEMf^zmz. imcom 



mmi. &mco^co^^ iz^'^L fz. fzttii. z.com 

?lTm^^fzi&:^ny-mm (13 1 g/X'-;?&-i: Lfz 
ALA + 4 0 2g/x^7&-hL/;:2, 2' -DP)r 

(fiS4. 000-6. oooy ^ — h:^y'f'^) (fZU 
mcO^'tmil^(^ifZ+^Th-:>fZo mif. 2-3B^0B 

ytm^K mtm^imm'^(^tzimz^-^fzB (sra 

40oy ^ — hAy'f'y) i^Ziii^t^tifz. zcomco^ 
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-ThWrntK ^^TIJUM (II) i^LtciCOIiZML. 

[00 5 1] m<^M^mm.m. tztia. v^^^f^ 
m}<7)f^=Fm(^'pX'tfzm\:^x\^^^ e B^(^izs.it. 

ALA+2, 2' -DP3!ilStJ:0^<^»$^T-^*^^ 

xy'U-^tLfzm<r)^3 0-40 

^d'^y-^^ (blue grass) X'h-ofz ; ^^011 

w±, mzmiv. mfz^j:m^fzLfz. 

[0052] ALA+2, 2' - D P^O-St^J: 0 t>^>:^. 

W^ifi^ Z(r)^y!ycr)i$j^^9jkLfZ. ALA+2. 2' 
-DP mmii . i comic J: 0 7" b 7 b- n -/l^co^SW 

-hUXZ/^-yXc^Xo^z-M-^X-ht^K tfziii^M 
X'cr>X 0 \,zWimxhht^li:^r\y- \^fzm>Ji<nA^^-^ 
(Dl.^'tift.zm&^itfz. ^co^. 5t:^^W««{±. W^ 

[00 53] z^mx-mmLtz^-^^^m-^ii. mtifz 

U^iTimMfzbtlfi^^-^. U yVfU-hT^f! 

Stt^*^-:'^^, mcT^Jil^^ltWi:^ ±3.<7)Xdl,z%-nc7) 

tj:mm^j:M^^txm^cr,m<:oMM^j:V^i^*^^^^<'^^ 
mUz. ^^iz. ^h^\z'a-;u^wmLrzm^-^-<r>m. 



))01-1 51614 (P2001-151614A) 

^^^^ "rhyi^u-JVim^^im. 
(rate of tetrapyrrole tur 

h^\^x-i-jV^-^m^i&cr)^^m^ ( d i f f e r e n 
tial enhancement) iifctScff UT 

mi Its 

I?1J3 

[00 54] ALA + ^ii/j.^-^-SaaiC^tT'l-n- . 
y. izS.tii.'x/l OiOH^iOTDPHJSStt. 

3— >- ( Z e a mays), izS. (Glycine 

max) fcit/i oiO'wmcmmmi'zm-^Ai.Aiij: 

X/4-:>cr>Ch l^-^^^j^'il/-^- (brzJU^S!, 7 
jui-yhV'Jy. 1. 1 0-7x■:^>'^aU i^iij:^^ 
4, 7-7x-^>'hny >-) ^OTDPH14tgco^:S/J.^' 
_^_/<._xSr^S*^tTT■1ffl^/i. tmm. ^f^< 

y\L'xj-)VWmtmz:^XoizLtz. ^M^mTl±. % 
mWii. 1 OB#raBf (dark), 1 4B#Pll3t (lis 
h t ) t !t , BfiaSW^Oi^i? O . -r h 7 bo 

[0055] 2oiojf vgsrxrw— toatfl^^ctCpSL 
: (a) ;KU:r^L'i^:5^'J3— y^eOO, -><:J'y- 
>y-f->8 0i3j:Z/7jc (7:2:1: 9 Ov/v/ 

v/v ) i)>h^j:i>mm ( - ) fcit^' ( b ) ±iBiO?§?St- 
;^ ^>IC4 0 mMcOA L AtJ it/f 3 0 mMc7)<>:£7)^: j^j. 

_^„(;7)f*)<7)ia : 2-b°U>''>-^^l^^i^K (•T'Sri?*? 
brjyy®) , 1, 1 0-7x-^i^M3l»>. :7i:^>' 
1. 2NC0HC 1 fcitA'/t/cJil - ONOKOHtCj: 
Oaia-C-3. 5tCiilE5t3t. fi?g«i> ^i^JS?gIt@7£ 
^<mMS-^t«.5JC^:2:rV-;l^^-y btCiO 1^ da 
$ 9 c mio j:yTt:@9 c m ) 0 0 . 3 8ml omt' 

zhx<r>^-n^mim\t. 2 i'cti 2i^oxru— 
f^m^ia 1 2 a (Dmz^m Ltz. 

[0056] 'fVy\:r3—)VaMWii. • \iZmL 

fz, wmt. irnmni-v^^mtmrnmhcriim. 
^mz-^mm\.zm^Lfz. 2o<oDMv/LMvjt^-c 

$,Sb^^a3->joJ;tAM5bx (7 9-8 6%) <r>^ 
W^MV Pch 1 i de^c;!>S^^:^i^3t, c:ix<o02a 

<Ojfl^f@^W^ M V ^: y i//l^C h 1 a 

^U-M3«-r'i)^C^^^0P c h 1 i deii, ^IrtC-ft 

IH§<xf#. L/>:*^'oT, Mz^^tzi>Zt\.z3;.->xm.m~ 
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2-p<?5DDV/LDVit^-CS)-g)'^/l^'<--y (v 
el vet leaf) {7 6%) tsXX/TV -v *J 

(prickly sida) ( 8 9%) (O^I'ffcitWt 

mmzx TOMizitm^tinh Dvpchiideo-e 

(TiSm^W^iZi^-thili-C, h-fUT-t^:^ (tall 

morningglory), ^S*3i?/:3-i^2r^< 

«W ( 1 00-9 9%) {±. MV Pch 1 i deCT)-?- 

deli. :^Bjtt(c:::ti<^c7)DMV/LD vatc J: 

[0057] i;:a.co^wmi,ziS:\^^ti^mm^mi. a 

^tih^^S. ( r e b o u n 
ding) izi^i^tLf::. izm.<r>mmLt:$ltch?>DM 



V/L D V^ti . Bf Bft'COM V P c h 1 i d e COBt 

HI 



(accumu I ator) T^^^^^ti, xri^-t 

[0 0 58] #M(7)xh5t'a-;l^§:S«L;trDMV/ 

*»IT'S>2.« DDV/LDVtt^%«-C'S) 
-i>r-9-;if^{i:. D V P c h 1 i d e 2r±i: Lr#S 
L, MV Pchl i dec7)S=R{Si!'-^rV>*«, 98%<7) 

ttJi. ^<^*i-ft;Sf^:bRI^ (greening gro 
up affiliation) I,ZM^M< , f" h 7f 

[0059] 



'82 



Wis. 




P r o t o 


DVMP <E) 


MVPcb I j 


D.VPchI idc 1 


m \ i& ^ 

5tf 




39 




OuBol/lOO n 


E protein) 


»Ji i «i a 



DDV/LDV^ 



Ob 
Ok 
flk 



DMV/LDV* 

5/o-tf 91 
my^M (dliuoaieed} OJc 

3b 

J — > etc 
DMV/LMV 
tX-eu35' Ok 
Y JtJte Ok 



OS be 
39 A 
76 r 



100 a 
100 a 
99 abc 
99 the 
96 e 
55 C 
52 8 

86 de 
79 ef 



0.44 e 
1.42 be 
LOS be 



ia6B e 
2188 e 
32.81 e 



1.S7 b 
L51 b 
2.03 b 

g.s8 t 

1.45 b 
LSI b 
1.38 b 



116.39 b 
20115 be 
2118B e 
6176 cd 
117.66 ab 
38.91 de 
8L62 be 



ass c 

L06 c 
LB2 be 
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2, (4-tf7*^^-*'-r/^> ^^^^v-A' 




00 
10 

so 

0 


20 
0 

50 
0 


100 
10 
60 
0 




3 3' -i>/vv+i/yPiJ--1^V;?r/nKi/T— > 3-5^ K 

3, 3' -s^/^+5'/^^+i^*y^J^^^^T— y ^-5»r 

3 3' ^ij^iti'i/A,:^^^f3J)^^UT^> =J— 5^K 
3. ^' -if^^'yJUit^^V^^A^i^r^^y 


ty<tp3i/ 


30 
50 
50 
0 


s 

0 
20 
0 


10 
80 
100 
5 


**"!^-/ -A' 


3. 3' 7-=-:^ s-i'K 
3. 3' -5>*^■A'^^4-i^*v^'K>'r-> ^"^K 

3, 3' -^^:x.^y^;^-+1^:frA'IK^/T^> 

3. 3' -}?jc.^^P:f*1^*A^i'T— > 3— S^K 


by -tPaS/ 

3 — > 


30 
50 
50 
0 


100 
20 
10 
5 


95 
0 

50 
5 


;^'+■!^•/-/^ 


2. -5-y:t^4^-'<i''/:f4^y-^;U 


by «a3i/ 
J— > 


30 
50 
50 
0 


0 
0 
0 
0 


50 
20 
95 
0 






T*1f 


so 

40 


65 

so 


05 
80 
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m s 







%^ 




ALA 


MOD 


A+M 




Dl 0 


Dl 0 


Dl 0 




10 


10 


50 


3 — > 


0 


0 


5 




50 


0 


' SO 




40 


0 


90 




10 


0 


15 


3-:/ 


0 


0 


0 



[00841 

^ V («») 









%9tM. 
ALA 
Dl 0 


MOD 
Dl 0 


Dl 0 








60 
lOO 
65 
0 


0 

TO 
0 
0 


80 
SO 
0 
0 




2. 4. 5- 7*— ^'f 5 jfy-A' 
2. 4. 5 - h V j: J^-^Y 5 iJ^y 




fiO 
100 
96 
0 


0 

so 

0 

0 


95 
100 
100 

0 




4. 5-5^Va^^;i'-<5^y-A' 

4. 5—:?7*^«^'< 5^y-;v 

4, 5-5''7*^;H' cyy-A* 
4. S- i^:?*— VW-f Syy--^!' 




70 
SO 
BO 
0 


0 
10 
0 
0 


100 
15 
20 
0 


'f 5 ^y-iv 






50 
50 
50 
0 


5 
0 
0 
0 


100 
- 90 
80 
0 


4 i :/y-A' 


2 -ji^A/- 4 -y^/p-'f 3 i^y-^'i' 

2-x^A'-4 <5:J^y -A* 
2 -x^ A'- 4 - / s ^^y-A 


ffin 

3 — > 


50 

SO 
30 
0 


0 

0 
5 
0 


10 
100 
100 
0 


3 5^y-ii. 


4. s-s^^ry-r sry-A' 
4. s-j^J/ry-f s^^y •^J' 




SO 
SO 


- 50 
100 


90 
100 
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cm) 



3 — > 



^i^v-A^ 4Jpy-5^ -hu*^7x -K n^hy-J^Am- 



3 — > 







ALA 


MOD 


D 1 0 


DID 


80 


60 


0 


S 


SO 


0 


so 


go 


30 


0 


0 


0 


50 


50 


50 


40 


SO 


0 


0 


0 


60 


0 


50 


0 


50 


so 


0 


0 


50 


0 


30 


15 


30 


0 


0 


0 


50 


0 


SO 


0 


0 


0 



A-^M 
Dl 0 



100 
5 

95 
100 
20 
0 

90 
20 
10 
0 

95 
20 
10 
10 

50 
100 

ao 

0 

so 
so 
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4ra 



ALA 
Dl 0 



50 
SO 
0 



%9m, 

MOD 
Dl 0 



80 
0 
0 



9m& 

A ?-M 
Dl 0 



90 
50 
0 



m3 

\ . 1 o-:7x^yhnu 

[0 0 87] :^)VYy3i.^Vu^)> (OPH) hLT^ 



eripheral substituent) (^^X 
[0 088] ^fC-^l-TtSilXl 1 («VI) T-b 
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by : : ^y^-V : * (4. 5:4. 5: 

5:1:90. v/v/v/v) izmM^^fZo 
8-1 Oioctt/l 2 (*VI) x^y-;l/: 

^y-f— >'8 0 : d^Uxf-lxy^'Un-zI/e 0 0 (4 
5:45:1:9. v/v/v/v) t^Jg^lf^Co ^ 

<7)pH(i. 1. 2NC7)HC 1 ^TtJil . ONCOKOHtC 
i^zm^^fz. ^li. 14/1 0B#Sc7)7fe/HfO3KJSKB^ 

(,zmm^^fz. 

[0090] m^comii. ^S,:r.TV-JU^ yhl^zXO 



MttsmrmHfrT2 irt-i 4- 1 6B#raia«L. -r-b 
[0091 ] f^^ri^-BfsatcM^ . #a!(*i*-^>c7) i 

-Dmtz^ i-^com^rz^mi:^'r^mm^}xmz. ien 

^m^(^m^<^fz^^^^mxmz '^xfz. . 

10QmizhfzKlSnt^MlfZXK>^^i^-Lfz. 10 

L. 9mmMit:MmLfz. OPHv^n-9->f (ma 
c r o c y c 1 e ) cT^j^H-C^aj^ ( s u b s t i t u 
t i o n ) ii. ALA t LT7fe:^^W^^igtt<7)^*^ 

m^^h^-^X^:h^ff^^l^z^-^Lfz. i^M^muz 
[0092] 



VT 



«i a aft: 



M 



1 7*^>hU> 



I 

10 

1 

10 

1 

10 
10 

5 B-yf-;i/-i.io-v*^>}.ai;> 1 

10 

6 1.10-7*^j:.XV> I 

10 



7 4. T-yjl^Ar-LlO- 



1 

10 



8 3,4.7.8 -^h^> 5^ 10- 1 

9 4. 7-i?7x-;i/ -4. 7-^ii^^-L/ 1 

10 2. B—i^jt^JV -4. 7-S?7*^A^- 1 

l.l0-":7*!^v^ol;> iQ 

11 B-j^nD-LlO-^x^vhaUv i 

10 

12 5-— ho-l.lO-'?*^^ hD»>> 1 

10 



SdSI OoH 20iiM SnUAU-f 
ALA Ibd Hod 20stfUod 



18 




0 


19 


20 
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20 
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15 


15 
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20 
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100 
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100 


100 
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100 


100 
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lOO 


100 
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100 


100 


50 




lOO 


100 
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100 


100 


20 




100 


100 


Si 
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100 


100 


50 




100 


100 
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77 


100 


100 
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100 


100 
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100 


100 


20 




100 


100 
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100 
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100 


100 
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100 


31 
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me 

[0093] m^immm^^mo 7/294 

*C7)P rot oO^®W^««^^^t7t. ®Jffll$iX-C 
V^^V^P rot o^-^^aXlfWmi.. **a<7)ffi|«fcj: 
0BtB»rT'3!&aSr*«O5E CBf^E ( d a r k deat 
h) 3 ^e^L. •S^><-«^®?*OJg^lc=t'9BH^<'^ 
i: ^^ffJ^^WlSrAcO^E C^JJE (light deat 



h ) D L3t. P r o t oti, jE«^ffiilc^4«T^ 

f esthetic group) X'hhTU b^vAcO 
BUB* ( imme i date ) ^WX'h^. ^iX\i^ ^ 
fZ. ^;U-7j-=5r->y— fe'fcitX;*^?^— fe'c7)M^^^^]^r 
S>S. 9«<:0TDPHilMtciR-r-l.2 3«<:0t£/'j.l'— 
jf-ifi. ALAi;ftlCfflV^7ti:#4-0(7)A«K8 8-l 
0 0 %3\i:'3^e<)5ESr^ Lf^ . T D P HilMfc it^f^ttE-T 
^ ^ i/' i - - Sr^vi Ucie«J L Jt , 
[0 0 94 ] 



VII 



4a<ti!fl«>C«>*i'a.l/-^-«SF (8 8 - I 0 0>^) 



en. 



4, 4' -J^tras^^ 
4. A' -s^trys^^u 

4. V -S^KSS'/U 



2-(4-(vyf-A^T2y)-x^yji/) -1 -x^jnfys^-'>A 

4. 7-i^y^-rl/-l. lO-tS'^^^^^-'^y^' 

4. 7-5^j'^^-l. I0-:7i^>^^y > 

5, 6 -5^ Ir 10-7»^yM?y> 
5. 6 -if^f-^-l* lO-^x-^Z/haV^ 



CTrlcboplnsii nl) 

(AoLhofiocos xnodls) - ^ 

-^y^lfA 2ea 83 
(BeliotfaDS tea) 

. hy=i:r;i'S/r ni 96 

•^ya|-5^X sea 95 
.(He]lolAl8.iBt3 . 

r>'jy^yf^ r^^s^x ioo 

CBUltelU sftraulcB) 

fyri/A'5'T ni 93 

^ y z e a 100 

rvv/^:^ ^^^vs'x 89 

'vy^rf X z e a 90 

^ y 3^/i^->T n I 100 

hy atJ^^Pi^y ji i . 97 
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4. 7-5^:7^-rJV-l. 10 -7x:^>^py> 


K y ar^^T n 1 


80 


2. 2' -i^tfMv/A' 
2, 2' -i^J^Ui^/U 
2, 2' -J^triJi^^' 


2. 2' •-s^^^Ui';^ 




100 
100 
100 
100 


2. 2' -i»euy^ 

2, 2' 

2. 2' -s^truj'yi' 


'vy:<"1^X sea 
fyif-ZlPJ/T nl 








100 








07 








100 




5-Ji.KD-l. 10-:7*^>hny> 


hy33<iU5/T nJ 


99 




I. lo-7*:^>^cl»; > 

I. 10-7*:^>hPy> 
I. i0-7jt-i-;/hpy 
i, lo-'^A'^-i/hoy ;^ 


'vy;rj>x zea. 
hy3-/*i/r 111 


100 
90 
100 
100 




Poll C4*-K'^>^^^»Ji'-'*A> j^^ay 


l^ya^jui/r nl 


8S 


2, 2' "M^Vi^JO 


2, 2' : 6' . 2' 


's.y;^-irx zea 


100 




4 -eoyj^ytys^v 




88 



[0096] 



VII 



m m 



4, 5-y£/T:^-<5^*/ 
4-;'^-fl'-l. 10-:?*^>'hny> 



Vvrr-^ 'J^—^^ii 100 

'*vy:t-yx zea 05 
hy3:/ypi'r n i 99 



^J7 



SLfc :DPY. 1, 10-:7x-^ybnU>^. 4. 7 
1 0-:7i-:^>^boU>'. 4, 7-7 
x-^>^hay>'. yx^ybUi^V. e=2U>'^*3j:lX 

DPW^'J :x.V-9-h^\iZmMLfzm^.Lfz'mi. Bf 
WiXt^m.(^irh^\:u—}V^WmLfz. Proto*^\ 
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MPEtjil/P c h 1 i d e i^mi^^tlfz. CLCOZ t 
h y h° a-;Wrt-^^i> ^-I o T V I) O^ik t^^B^ 

conic, 4mMcOALA+3mMc0^i/'j.l/— ^— *»^> 
I^L/iStc!SS$tL?^^cfcafc, ALA+1, 10-7X 

L3t±^5^txb7Un-;U7'-;W{±, P r o t oij^t^ts: 
-oX^^tz. L*>L^r*^'4>, CICOP r o t oSRti, BfRff 
t:'5ffiOiWtc^LWST'{4^*»-:)5t. BiFJrT-2 B Lfcf^ 

D P H ^ i^i 1/- rf'-tc.t !> SaStcM tt T- b 7 b°n- 

* * * 

^«;STf^ffl'^flil«0^^(0®«i:S^i. : (a) ^Idi^J^ 
^-&JSi:#Wi:t«c#-r'S> : isil/ (b ) #«L/i7^b 

[0100] ^^^X'li. P r o t oC7)#WJ4, JS-S^ 
mm^iX^^'^P rot o^^^fc 

[0 101] •^'<-r<7)'^^x 

\,^^mmi<z^-ti>^f^.cr,Rmmxh^ : ztm. ±^ 

ti}K ALABff^ifcO^!t^t::t*)T{4tl.. -r^*) 

LfzC h 1 ^^Pigg§<7)-r h y \i°r}—)l^<¥mWI-z{>hX 



[0102] :^%BMcDmnt^[HX'comMmt5j:x/^ 

ffl<7)iiJn<^m, ll^#Jimii»-^^0 6/89 5. 5 
2 9^fcj:t/|sllg0 7/2 94, 1 3 2-^*5 iV^R e b 
e i"z, C. A. io, OIC critical Reviews in Plan 
tSciaices, 6 ( 4 ) : 3 8 5 -4 3 6 ( 1 9 8 8 ) 

W^^^-t^ :Alk=(Cl -CIO) TfU^fl- 
m-, ALA=^-T5y^7'U >S! ; Ch 1 =^nn 
; Ch 1 i de a = :^ao7-f 'J h' ( c h 1 
orophyllide) aj coprogen= 
riTn^Jf— 7 U >'y>' (coproporphyr 
inogen) ; cv =Wa°aM. ( c u 1 t i v a 
r ) : d i c o t =Wf-MW^ ( d i c o t y 1 e d 
enous plant) ; D P = i^'tU v'VU ( d i p 
yridyl) ; T>V = =J\i=-)V ; E=J^X^;U: 
F. AL=fliJKr;l'3-;l^ ; L.VfMP =^i^M:<^ 

=^^Mt;; ME = ;^f-;l^xX7^;I^ ; Me=p<^ 
/l^ ; Me. P=;j<^;WTnb'':t^— h ; monoc 
o t =^^ilfflft (monocoty 1 edenous 

plant) ; mPE=Ms-y'tih^}Uy ^ V y 

^yxXT^yP; MP (E) =MPEi:Mg-roh--K 
fuy ^'Jyi xco^^m ; M v =^ y b'-;i^ : P = 

1 — ^W^WWlC^^^-r^ ; PBG=*r;l^;^b'Uy- 
yy : P c h 1 =Tnb:?acJ7-r;U; Pchli 
d e =Ta V'^XDuy -<UH (protochloro 
phyllide); Phy = 7-fl — ^1^ : Pro 
t o =Tn b:rK';U:7 -f U 1 X ; Protogen = 
7°ah*r/l/7-< 'jy^r'^I X ; Urogen='^U*f 

U y -^-'i^ (uroporphyri noge 
n ) : V a r ( v a r e i t y ) , -^Wm. 

m^'^mm^^mr^h c: t ir J; O $ '^l^.t < S^§ii-i> 
Hlti, 6otCiK^*^ixLfcCh 1 atfO^ 

^^OT^b^b'o— ( r7=-h9fn— ;Uj ) coiKo 

^*S:*LTV^SH-C'^^-I. ( *S!l^(7)f^^ ( r 2 ) 
ii. 5%h-^UX'^MmX'3b^) .04(4, i^'b'^/l/M 

gro h^juy -f u ^-t yxxT-/u«o#St(=M3iSii-S> 

^cOf^ ( r 2 ) fi, 5%V^)VX'^mmX'hh ) . 
05(4, b':=.yurah^aa7 -f U KcoSatcMii 

( *m^<r>im. ( r 2 ) {4, 5%l''<.;l/T'^WT& 
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[FIG. 1] 



DV.HflPBOTO-TFAf J -«« DV.M9 ljR8TO-€HE OV. 




!»-7m.E 2^.PWTBDU7Atk.£ 2.H{.PnOTDGOi-7F<I.E-6flE 
.rK-Wfc.E 2^.NKLlilE-7Alfe.E 2-IW.PCHClK-IOre 2^l|.FCHLIK-7FAI.C-J(IE 



snv.cRLfiir 



FIG. I I 



[FIG. 2] 




S FIG. 2 I 



A. R2«,CH»CH2»R3-_CH3jR^»F.AIi DV. 7J^AI .E-6«8.P.«g PWTO (DV Hg PF0T0s^.a7.W ) 

B. R2"-C"2-<^W3''*3"^3''*l"''-*''2_MV»7_FAr.E.6He.P Hg PiOTO <HV Hg PjlOTO 5^7-;P) 

C. R5,'_CH-CH2jR3"«CH3iR|,«HjDV,7.C00H. 6M8,P, Mg, PROTO (BV Ng PROTO 6«E) 

0, R2-«GH«CH2iR3-HiRi,«AIkiDV,7J4Ik.E. 6«C00H. Hg PROTO (DV Hg PROTO 7 --^^JU^ 

E. ft2'-.CH2_CH5;R3-_CH3iRi,-H.2^MV.7_C00H» 6He.P* «g PROTO (HV Hg PIWTO 6HE) 

F. R2».CH2_CH5iR3«HiRi,=AIk.ZJfV,7AIk.E.6_C00H» Hg RROTO (HV Hg PROTO 7^^"^) 

G. R2'-^"'^%''^3^"'V"' ^ ^^^^^ 

H. R2«.CH2jH2iR3=H;-Rq-H; 2.HV Hg PROTO 
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[FIG. 3] 



[FIG. 4] 
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5^h«A7„«v IX (nmouioomg m&n ). 

[FIG. 51 
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DV Mg • 7nh«a,^^ yj, 
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O 100 200 300 400 500 600 
MV /Dh#.DD7^,jy (nmoL/lOOmg anfr ) 
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